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NAVY SPEED TRIALS. 
The interest felt by mankind in anything of the na- 
ture of racing has been recently fostered by speed trials 
in various branches of sport and engineering. In 
England the American yacht Vigilant has been re- 
peatedly beaten by narrow margins by the English 
yacht Britannia. The admirers of the American boat 
find their consolation in hopes for the future, and in 
the fact that in one fair trial, devoid of cahiis and un- 
certainties, the Vigilant came out ahead. In cycling 
races are recorded as won by six inches, which is about 
the one-eightieth part of a second. 

But while the sporting world is provided with its 
requisite pabulum and is given something to be in- 
terested in, a more serious field of competition has also 
occupied the public attention. The new ships of war 
built for the United States nav5' have been given 
speed trials which in the methods and in their execu- 
tion may be considered an advance on anything of the 
kind hitherto carried out. For the government is no 
longer satisfied with a trial over a measured mile in 
smooth water. 

The ship is taken to sea and is given a run of several 
hours' duration. The course is accurately measured or 
logged before the trial, and vessels are anchored along 
it to define it for the competing ship. The builders of 
the ship are given very large premiums for excess of 
speed over that contracted for, and the trial is carried 
out with every refinement that ingenuity can suggest 
to improve the ship's record. A perfectly clean bot- 
tom, selected coal, a special crew, the deck obstructed 
with as few objects on it as possible to avoid develop- 
ing air resistance, all conjoin to get the last fraction of 
a knot out of the ship. In her after career she may 
never approach her trial record, on which her price 
was based. 

This sounds unsatisfactory. If all ships, botn here 
and abroad, were tried under identical conditions, 
then at least a comparative series of data would be 
obtained. But they are not. The English men-of 
war have, when new, been tested in various ways, over 
different courses, and no standard can be appealed to 
for them. The same is the case here. While the pre- 
sent sea trial may be the most satisfactory yet devel- 
oped, its value and interest is impaired by the very 
circumstance that it is a development. It does not 
afford a standard of comparison for any but the most 
recent ships. 

Leaving aside purely naval ships, we come to mer- 
chant vessels. Such ships as the Minneapolis are sup- 
posed to be commerce destroyers. They will have 
to compete in speed with such ships as the Servia, 
Paris, New York, Lucania, Majestic, Teutonic, 
Columbia, Normaiinia, Furst Bismarck, ships which 
year after year ply on the Atlantic route with the 
utmost regularity and maintenance of the highest 
speed. These ships, too, have their speed trials, not 
over a short course, or of four, hours' duration, but 
over nearly three thousand miles, and their speed 
trials may be said to be constant. What the Lucania 
would do on a four hours' trial is a matter of no in- 
terest to her owners. They want her to keep up her 
record over the ocean course, and her achievements 
there have a direct influence on her earnings. 

As our war ships of the faster type may have to com- 
pete with such vessels as these, either in battle or in 
the role of commerce destroyers, it would seem proper 
that they should be tried under identical conditions. 
They should be fully equipped as if for war, and 
should then be sent over the much-traveled ocean 
lane between Sandy Hook and Queenstown. A run 
across, with the return run, would give new factors of 
speed, and would give data dow quite unobtainable 
as to the real value of the new ships. Not the clever- 
est mathematician can determine from a four hours' 
run of a stripped ship what the same vessel would do 
with her guns, boats, and deck equipment in place 
and with ten days' coal on board over the ocean 
course. 

It is much to be desired that the ocean course might 
be selected. The ship would then have a chance to de- 
velop any structural weaknesses in boilers or engines, 
and her coal and crew would represent a more just 
average than is given on the shorter trials. 



ed 1,600 ounces of gold. Some of the other returns of 
picked stone were : Five tons from 250 tons for 2,000 
ounces, two tons from 70 tons for 900 ounces, four 
tons for 1,000 ounces, and 35 hundredweight for 800 
ounces. Some of the surface " is so rich in gold that 
ounces can sometimes be picked out in a few minutes." 
Down to the 50-foot level only it is estimated that gold 
to the amount of 40,000 ounces is now in sight. It is 
as yet too soon to speak about the prospects of othei 
claims which have been pegged out in and around 
Coolgardie. Very few of them have got beyond the 
rudimentary stage of prospecting claims, although re- 
ports have been received of some valuable finds, among 
which may be cited a reef carrying ten ounces to the 
ton, and the discovery of nuggets of fifty-two ounce 
weight on a field forty five miles distant. The popu- 
lation of the place amounted to about 1,500 some weeks 
ago, but since then has diminished in consequence of 
the terrible hardships which must be encountered 
there, owing to the climate. 



Fifty millloiiii In Silver. 

The huge vault at the mint known as vault C, in 
which has been sealed up for nearly four years 50,000,- 
000 of standard silver dollars, was opened a few days 
ago, and the long and laborious task of counting this 
big amount of money was begun. As the occasion 
was deemed one of importance, says the Philadelphia 
Times, there was observed some little formality. Dr. 
Caleb Whitehead had come on from Washington to 
represent the mint bureau; Frank Sartori represented 
Superintendent Townsend; and W. L. Bosbyshell, 
Ool. Bosbyshell's son, represented the former superin- 
tendent. William E. Morgan, United States Treasury 
examiner, was also present. United States Treasurer 
Daniel N. Morgan, who, with his son, happened to be 
in this city, and accompanied by Major Worman, wit- 
nessed the breaking of the seal and afterward made a 
tour of inspection of the mint. 

Major C. H. Townsend, cashier of the mint, having 
been given the combination of the vault, proceeded to 
open the door. This was easily accomplished, but 
when the inner door was reached some difficulty was 
experienced, as even after the combination lock was 
manipulated, the door refused to open, the bolts from 
long disuse sticking fast. 

This was soon overcome, however, entrance was 
finally effected, and the assembled officials stepped 
within the inclosure where lay piled up millions. On 
the inside door, fastened by sealing wax, was a sheet 
of foolscap paper containing the statement that $33,- 
000.000 had been placed there on February 7, 1890, with 
Major MeL'ne, of the treasury; B. F. Butler, of the 
mint bureau, and James C. Eyster, of the mint, pres- 
ent, and that further, $17,000,000 more had been sealed 
up on May 36, 1891. 

The vault emitted a damp, musty odor when opened. 
Under the glare of the electric light the great wealth 
of stored silver was visible. There it lay in bags just 
as it had been placed. There were 50,000 bags, each 
containing $1,000 in shining coin. These bags were 
piled up one on top of the other, the topmost almost 
reaching the arched ceiling of the vault, nearly nine 
feet high. The whole mass had been arranged in dif- 
ferent stacks. The first stack was thirteen bags high 
and eight across. Just in the rear of this was a second 
stack, while still further back loomed up a third. This, 
though, represents only one section of the vault. 
Altogether there are nine. The weight of this great 
amount of silver is 2,850,000 pounds avoirdupois, and 
the tremendous pressure of the upper bags upon the 
lower had caused a number of the latter to burst, caus- 
ing their glistening contents to spread out upoh the 
floor. 
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Australians Gold Fields. 

Some big stories are current of the richness of the 
Coolgardie gold fields in Western Australia, and par- 
ticularly of one mine in the district discovered by two 
young adventurers named Bailey and Ford. The for- 
mer, while prospecting, found a 45-ounce nugget stick- 
ing out from a reef in a big mountain of quartz. As 
quickly a possible a claim was staked out. but, in spite 
of all precautions, much valuable surface ore was 
stolen before a proper guard could be established. 

The monthly output from the mine now amounts to 
2,000 ounces. From 30 tons of ore picked from a bulk 
of 1,400 tons, 18,000 ounces of gold was obtained, and 
the remainder of the stone is expected to yield from 
five to six ounces to the ton. Out of 650 tons raised 
from a depth of 15 feet, 13 tons were picked, giving 
8,500 ounces of smelted gold. From another part of 
SfiTdTenowg"e\Te"VSine%Tc''!'.°°.y".!..':":'.!i".!:.^™?:?"^ 15487 ' the mine four tons selected out ot 100 tons of ore yield- 



Inoculation for Cliolera. 

According to the British Medical Journal, three 
further remarkable instances of the success of Prof. 
Haffkine's system of anticholera inoculation are re- 
ported from Calcutta. In the first case, four out of 
the six members of a family were inoculated last 
March. The cholera appeared in the neighborhood 
lately, and the disease attacked one of the two who 
had not been inoculated, while the inoculated remain- 
ed free. In the second case, five members of a family 
consisting of eleven persons were inoculated in March. 
The cholera lately attacked one of the six who had not 
been inoculated. In the third case, six out of a family 
of nine were inoculated. When the cholera prevailed 
in the neighborhood a few days later, the disease at- 
tacked one of the three not inoculated. It is stated 
that the corporation of Madras has passed a resolu- 
tion inviting Prof. Haffkine to visit that city and in- 
troduce his system. 



I^aundry Glaze. 

Prenchchalk 35 pounds. 

Barilla ash soap 2 " 

Borax Impound. 

Eesin H " 

Water...' IB pounds. 

This mixture is dried and powdered, or made into a 
paste, if desired. 
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The Poultry Industry in China. 

The breeding and rearing of fowls is an important 
industry in China, as they form a very considerable 
portion of the daily food of the better class of the 
people. The United States consul at Chin-kiang says 
that the varieties of fowls are few in number. The 
principal are the Yangchow fowl, a large bird of good 
flavor, which weighs from four to six pounds. This 
variety is a good layer and sitter, the eggs being of 
brownish tinge and good size. It lays, during eight or 
nine months of the year, about 300 eggs, ceasing only 
in the hot summer months. This description is kept 
more for the table than for laying purposes, as its 
flesh is particularly good. The Langshan fowl is a 
distinct and fairly pure breed from the Yangtze River 
rei^ion, just belovv Chin-kiang. It is a large, heavy, 
handsome bird, weighing from seven to eight pounds. 
The eggs are of darkish brown, and of good size. The 
Black Bone or Typhoon chicken is a distinct fancy 
breed. In color it is white, and its skin, legs, bones, 
flesh and comb are very dark. The flesh of this fowl 
is much esteemed, and, boiled down into soup, it is 
prescribed by physicians for certain diseases. The 
Chow is another variety. This breed is small, weigh- 
ing generally from two to three pounds. A pare white 
cock of this breed is always carried on the coffin at a 
native funeral cortege, and is sacrificed at the grave. 
Also on native boats a cock bird is killed on the Chi- 
nese New Year's day, and the blood sprinkled on the 
bow to propitiate evil spirits, and to insure good luck 
during the year. Ducks are reared in great quantities, 
and are largely used as food, both fresh and salted. 
They are all artificially hatched, as the duck is an un- 
certain sitter. The common duck is a gooil sized bird, 
weighing, when dressed for the table, three or four 
pounds, and is much esteemed for the excellence of its 
flavor. After fledging, the birds are driven about in 
vast flocks through canals, and from pond to pond, 
where they find their food. They are brought under 
strict discipline, and obey their keeper's call with ex- 
traordinary intelligence. The Mandarin duck is smaller 
than the common duck, and is a beautiful bird, with 
diversified and brilliant plumage. It is reared chiefly 
for its beauty. In the grounds of the wealthy there is 
always an artificial lake, where the Mandarin duck is 
kept. They are considered as emblems of conjugal 
fidelity, and a pair of them usually form a part of 
wedding processions. Preserved ducks' eggs are con- 
sidered a delicacy, and always form an important part 
of a mandarin dinner. The process of preserving them 
is as follows : A lye of beanstalk and lime is made by 
burning these to powder. This is put in water, black 
tea leaves and salt in certain proportions being added. 
The boiling is continued until all the water has 
evaporated, and the residue becomes caked and hard. 
This is powdered fine, and the fresh eggs are placed 
therein one by one with a little rice husk. They re- 
main in this preparation one hundred days, when they 
are ready for use. The preserved eggs will keep for 
several years. When ready for use they have the ap- 
pearance of hard boiled eggs. The shell is taken off, 
and they are put on the table cut into small slices and 
eaten as hors (Pceuvres. The goose is generally of pure 
white plumage, very striking in appearance, of great 
size and majestic carriage, much resembling the swan. 
The turkey has long been introduced into China, and 
i.s reared at Canton and Tien-Tsin entirely for foreign 
markets, that is, for the foreigners at the treaty ports. 
The peacock is reared in many parts of China, and has 
long been known to the people, though it is not a 
native of the country. Its tail feathers are used by 
the mandarins in their caps to designate official rank. 

The gold and silver pheasants of China ma3' be called 
domesticated birds, as they are now so extensively 
reared that it is doubtful if they are found wild. 
There is a bird in China — the cormorant^which is 
domesticated, trained to wonderful intelligence, and 
employed in catching fish. These birds are reared and 
trained with great care. A pair costs from five to six 
dollars. They are taken out on the lakes and rivers in 
a small boat ; one man to every ten or twelve cormo- 
rants. The birds stand perched on the sides of the 
boat, and, at a word from the man, they scatter on the 
water and begin to look for fish. They dive for the 
fish and then rise to the surface with the fish in their 
bills, when they are called back to the boat by the 
fisherman. As docile as dogs, they swim to their mas- 
ter and are taken into the boat, when they lay down 
their prey and again resume their labor. The use of 
incubators in hatching eggs has been known and prac- 
ticed in China for several hundred years. It is a large 
and profitable industry, but the apparatus used is of a 
very primitive description. The hatching house is 
usually a long shed built of bamboo, the walls plas- 
tered with mud and thickly thatched with straw. 
Along the ends and down one side of the building are 
a number of round straw baskets plastered with mud 
to prevent them from taking fire. A tile forms the 
bottom of each basket. Upon this the heat acts, a 
small fireplace being below each basket. Upon the 
top of the basket there is a straw cover, which fits 
closely, and is kept shut during the process. When 
the eggs are brought they are put in the baskets, the 



fire is lighted beneath them, and a uniform heat main- 
tained. In four or five days after the eggs have been 
subjected to this temperature, they are taken carefully 
out, one by one, to a door, in which are a number of 
holes nearly the size of the eggs. They are held 
against these holes, and the attendants, looking 
through them, are able to tell whether they are good 
or not. In nine or ten days after this, that is, about 
fourteen days from the commencement, the eggs are 
taken from the baskets and spread out on shelves. 
Here no fire heat is applied, but they are covered over 
with cotton and a kind of blanket, under which they 
remain about fourteen days more, when the young 
chickens break their shells and come forth. The 
natives engaged in this business know exactly the day 
when the young chickens or ducks will come forth, and 
are ready for their arrival. They are generally sold 
two or three days after they are hatched. 



The Pullman Strike. 

It is to be regretted that the people of the United 
States should have to recover the use of their ordinary 
highways at the point of the bayonet, but it is better 
to recover and hold them in that way than to give up 
the control of them, even for a moment, to people so 
reckless and malicious, or so unutterably base, as those 
who have managed the great railroad strikes for the 
past ten years. The example of the Pullman strike 
shows how false and dangerous are the doctrines in re- 
gard to workingmen which have gained so much credit 
and wrought so much misery within the present gene- 
ration. According to those doctrines, a man who 
works with his hands is not a man, but a babe, who 
must b'3 provided with a clean house, not through the 
process of cleaning it with his own hands, but by hav- 
ing philanthropic people get up a subscription to hire 
some one to clean it for him; who must be amused 
with lectures, picture shows, and other distractions, at 
the expense of the public, or of amiable private per- 
sons, and whom it was right to encourage in every 
way to think that thrift, industry, sobriety, and self- 
denial were no longer necessary to one so favored, and 
thatyellingandkicking, if long enough continued, were 
sure to bring him everything to which he might take 
a fancy. The lesson has not been lost: the babe of 
the nineteenth century, trained by the lullabies of the 
political economists, the dandling of the politicians, 
and the patient indulgence of the more rational part 
of the community, to combine the greedy helplessness 
of the infant with the strength and malice of the man, 
claws every day more viciously at what does not be- 
long to him, and tramples more recklessly on the rights 
of other people. In the end, these rights must assert 
themselves, or perish in the worst of tyrannies; but a 
part of the harsh lesson by which they are defended 
should be reserved for the moonstruck philosophers 
and sentimentalists who have taught ignorant people 
that, instead of relying on their own exertions for im- 
proving their condition, looking out only to preserve 
and extend their freedom to use those exertions, they 
were entitled to trample on the freedom of others in 
order to get what they wanted. — American Architect. 

• » I » I » 

The Great Sea IVfammals. 

Captain Scoresby relates how one of his harpooners, 
having struck a young whale in order to secure the 
mother, saw her instantly rise, wrap her clippers round 
her young one, and descend, dragging about 600 feet 
of line out of the boat, with marvelous force and ve- 
locity. Again she rose to the surface, darted furiously 
to and fro, frequently stopped short, or suddenly 
changed her direction, giving every possible intima- 
tion of agony. The boats continued to pursue her 
closely for a length of time, while she, poor creature, 
seemed utterly regardless of the dangers which sur- 
rounded her. At last one of the boats approached so 
near that a harpoon was thrown at her, then a second 
harpoon, and a third; still she did not attempt to es- 
cape, but allowed the other boats to approach, so tha,t 
more harpoons were attached, tilh in the course of an 
hour the poor animal was killed. Though there was 
something painful in the deliberate destruction of a 
creature evincing such heroic affection for her off- 
spring, yet this feeling of compassion quickly gave 
way to the object of the adventure, the value of the 
prize, and the exciting joy of the capture. The fideli- 
ty of the male and female whale to each other exceeds 
that of most animals. Anderson, in his " History of 
Greenland," mentions that some fishermen, having 
struck one of two whales, a male and female that 
were in company together, the wounded creature made 
a long and terrible resistance. With a 'single blow of 
its tail it upset a boat containing three men, by which 
they all went to the bottom. When another boatcame 
up, the other whale still remained by its companion, 
and lent every assistance, till at last the wounded vic- 
tim sank under the number and severity of its wounds, 
while its faithful partner, unable to survive its loss, 
stretched herself upon the dead body of her mate, 
and calmly shared its fate. 

To the Greenlanders, as well as to the natives of 
southern climates, the whale is an animal of vast im- 
portance ; and these people devote much of their time 



to fishing for it. When they set out upon their whale 
catching expedition they dress themselves in their best 
apparel, imagining that if they are not cleanly and 
neatly clothed, the whale, which detests a dirty slovenly 
garb, would certainly avoid them. In this manner 
about 50 persons, men and women, set out together in 
one of their large boats. The women take with them 
their needles, thread, and other implements, to mend 
their husbands' clothes, in case they should be torn, 
and to repair the boat if it should happen to receive 
any damage. When the men discover a whale they 
strike it with their harpoons, to which are fastened 
tubes two or three fathoms long, made of sealskin in- 
flated with air. The huge animal, by means of this 
kind of bag, is in some degree compelled to keep near 
the surface of the water. When he is fatigued and 
rises, the men attack him with their spears until he is 
killed. They then put on their spring jackets, made 
all in one piece, of a dressed sealskin, with their boots, 
gloves, and caps, which are laced so tightly to each 
other that no water can penetrate them. Thus attired 
they plunge into the sea and begin to slice off the fat 
all round the animal's body, even from those parts that 
are under water, for, their jackets being full of air, the 
men do not sink, and are able to keep themselves up- 
right, standing, as it were, in the sea. 

At Vancouver's Isle the winter storms blowing direct- 
ly from the North Pacific bring many whales which, 
getting out of their latitude and fatigued with fruitless 
struggles, are cast upon the coast ; as the receding tide 
leaves the whales, they lash their tails, unable to re- 
gain deep water, and make a low guttural sound as 
they vainly try to spout. The native canoes, which 
are made of the trunk of a tree hollowed out by fire, 
are instantly launched. The only weapon used is a 
barbed spear, to which is tied a sealskin bag filled 
with air, and to this a rope made of seaweed is attach- 
ed, acting as an anchor to the bladder or rope. A pole 
is fitted into a socket in the spear head, and so arrang- 
ed that it can easily be withdrawn, leaving the head 
embedded in the body of the whale. Armed with both 
these primitive weapons, the natives set off in their 
fragile canoes and cast their spears, catching back the 
loose handles. In a short time the monster is covered 
with sealskin bags. When the tide begins to rise, 
the bladders prevent the whale from sinking sufficient- 
ly to use his full strength, keeping him on the surface 
of the water. As the canoe men pull to the shore the 
lines are tightened, and gradually the poor animal 
moves slowly and steadily to the land. His struggles 
to free himself are tremendous, but all in vain ; strug- 
gling as a fish out of water, he is hopelessly in the 
power of his Liliputian foes. The inhabitants for 
miles around crowd to the shore, singing and beating 
drums made of the hollow bole of a tree over which is 
stretched the skin of a sea-lion. As soon as the whale 
is brought beyond low-water mark the work is done, 
and they have only to wait till the tide leaves it high 
and Ary.— Month. 



Phosphorescence. 

Mr. Herbert Jackson, in a paper read before the 
Chemical Society, dealt first with the readiness with 
which the phenomena of phosphorescence may be 
studied by using a mechanical pump capable of very 
rapidly giving high vacua (Fleuss' pump). The author 
considers that in many cases the phosphorescence can- 
not be ascribed to impurities, but that a presumably 
pure substance yields in several instances phosphores- 
cence of different colors. The main portion of the pa- 
per is occupied with an attempt to show that the 
phenomena of fluorescence, phosphorescence in air on 
exposure to light, and phosphorescence of substances 
in a vacuum under the influence of the electric dis- 
charge, are of the same nature, viz., a response on the 
part of the substances to the operation of radiant en- 
ergy propagated after the manner of light in undula- 
tions of short length. These undulations proceed from 
the electrode, and to them the gas in the tube responds, 
giving rise to the visible light in the gas. To this light 
some phosphorescent bodies respond, but others re- 
quire to be affected by the very short undulations to 
which air is opaque. Such substances, therefore, only 
phosphoresce in high vacua. These conclusions are 
based on experiments made with a " jar spark" in air 
acting upon phosphorescent substances placed in the 
appropriate foci of a quartz lens; on the study of the 
behavior of such substances outside a vacuum tube 
provided with a quartz window, and also on their be- 
havior inside the vacuum tube. The results of a very 
large number of experiments seem to indicate a close 
connection between the phenomena of phosphores- 
cence of air and in a vacuum, broken only when the 
opacity of quartz to some undulations and of air to 
others interferes. 



Certain species of ants make slaves of others. If 
a colony of slave making ants is changing the nest, a 
matter which is left to the discretion of the slaves, the 
latter carry their mistresses to their new home. One 
kind of slave making ants has become so dependent on 
slaves, that even if provided with food they will die of 
hunger unless there areslaves to put it in their mouths. 
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DAVISON'S "IMPERIAL FIBER" LETTER COPYING 
BOOK. 

A non-blurring copying book, used for press copy- 
ing of type-written and pen-written matter alilis, and 
affording beautifully clear and distinct copies, is manu- 
factured by Messrs. H. C. Davison & Co., of No. 41 
Joim Street, New York City, from a special character 
of copying paper, known as " Imperial Fiber." 

These books are used in exactly the same manner as 
the ordinary copying books ; the peculiarity and great 
advantage being in the fact that the copies will not 
spread or blur on this special paper, even though the 
leaves may be extra wet. 

An apparatus for properly moistening the leaves of 
copybooks, to insure uniformly good copies, is 
made by the same firm, and is shown in the 
illustration. It consists of a japanned tray 
with cover, two heavy felt sheets for moisten- 
ing, and a dozen patent copying sheets, the lat- 
ter being each composed of two layers of stuff, 
between which is another of absorbent vegeta- 
ble parchment drawing moisture from the felts 
and keeping the sheets evenly moistened and 
always ready for use. These sheets are suffi- 
ciently thin to enable users to copy a large 
number of letters at one time. 



upon the entire facade, and covered with a conical 
slate roof, has the aspect of the entrance of a fortified 
castle. It is pierced in its center by a, great ogival 
dome contrived in the base of a square donjon of quite 
feeble height, above wliich rises a pyramidal roof, sur- 
mounted by a light woodwork belfry. To the right 
and left of the entrance, protected by a drawbridge 
and closed by a portcullis, there are two towers smaller 
than the corner ones, and also cylindrical and covered 
by the same pepper-box-like roof. Tlie rest of the 
facade is composed of a high ground fioor, lighted by 
large, square ba *lemented windows, the upper part of 
which is ornamented with the traditional curved lines. 
Above the ground floor is the first story, the windows 



THE CASTLE OF BONNETABLE. 

In Sarthe, at some distance from Mamers, 
and upon the railway that connects the latter 
with Saint Calais, stands, in the small city of 
Bonnetable, the castle built in 1742 by the 
architect Mathurin de Landelles upon the site of a 
former castle erected in the twelfth century by the 
lords of Montfort I'Amaury. An edifice often loses all 
unity and all charm in the successive alterations of 
which it is the object. It is with it, as it is with those 
coins which, having been passed from hand to hand 
for several generations, become smooth to the touch ; 
the relief has disappeared. 

Bonnetable has fortunately been preserved from so 
lamentable a fate. From the d'Harcourt family, "which, 
in the thirteenth century, entered into possession of 
the fief, and one of the members of which, Jean d'Har- 
court, had undertaken the construction of it, It passed 
into the hands of the Bourbon family and then into 
those of the de Luynes family. In 1788 it came into 
the possession of Duke Mathieu de Montmorency. At 
present it belongs to Duke de la Rochefoucauld-Dou- 
deanville, who, in recent years, has had it restored by 
two Parisian architects, Messrs. Henri and Louis 
Parent. 

The first castle, the one at least that Mathurin de 
Landelles constructed, includes two facades of 
analogous dimensions. The principal facade, flanked 
at its extremities by huge cylindrical towers, crowned 
by a projecting cAem«w de ronde which is prolonged 




DAVISON'S "IMPERIAL FIBER" LETTER COPYING BOOK 

of which, starting from the base of the chemin de 
ronde, and surmounted by high gable ends, rise to the 
ridge of the roof. 

These windows, identical as to form with the win- 
dows of the ground floor, are the only ornamented part 
of the edifice. Their ornamentation, entirely Gothic, 
is, moreover, of the simplest nature. It is, neverthe- 
less, in most exquisite taste. Their triangular tympan 
has a grand appearance under their framing of crock- 
eted gables, surmounted by a flower at the point and 
bordered with symbolical animals at the base. 

The decoration is the same for the lateral facade, 
which, like the principal one, is flanked by a huge cor- 
ner tower, and, like it, bathed in a wide basin. But 
while the principal facade has, without any modifica- 
tion, preserved its severe aspect of former times, the 
lateral facade. has, during the course of the last worK 
of restoration, undergone a few modifications designed 
to render it more habitable. The windows o'f the cor- 
ner towers have been provided at the base with elegant 
little balconies, supported by sculptured brackets and 
provided with openwork balustrades. In the space 
comprised between the towers the rigidity of the 
straight line is broken by two bay windows with six 
sides — a sort of projecting turrets containing large win- 



dows, but which do not exceed tho height of the ground 
floor, and the upper part of which forms an embattled 
terrace, upon which, in guise of balcony, open the win- 
dows of the first story. This is the facade that is rep- 
resented in our engraving. 

So much for the primitive part. As the castle in this 
form was not sufficient for a large family and for a per- 
sonnel still more numerous, some enlargements became 
necessary. It became a question of constructing a new 
wing in complete harmony with the old edifice, with- 
out changing anything in the primordial plan. The 
architects have acquitted themselves of this task with 
rare skill. At the other extremity of the principal 
facade they have constructed a new main building, 
parallel with the ancient wing, but of more 
limited dimensions. This building, which has 
the form of a long quadrilateral, and which 
rises from the foundations of the destroyed 
wings of the castle constructed by the lords of 
Montfort I'Amaury, presents the aspect of a 
donjon, which is connected wonderfully well 
with the rest of the edifice. At the point of 
connection of the corner tower and the new 
donjon the architects have constructed a cha- 
pel, whose apsis projects over the basin. 

Such is the castle in its present state. But 
the description would be forcedly incomplete 
did we not speak of the inclosing wall, which 
extends in front of the principal facade of the 
castle, upon the street (for the property is situ- 
ated in mid-city), and the construction of 
which, very ingeniously combined, does the 
greatest honor to the Messrs. Parent. It is an embat- 
tled wall in which, opposite the postern of the castle, 
opens a lattice- work gate flanked by high masonry pil- 
lars. Let us add that although the castle has preserv- 
ed none of its ancient furniture, the internal arrange- 
ment has not been sensibly modified. One feels that 
the present arrangements have been made by the Duke 
of La Rochefoucauld and his architects with a religious 
respect for the past. They cannot be too highly felici- 
tated. — Magasin Pittoresque. 



In a paper on the Laval steam turbine, read before 
the French Society for the Encouragement of National 
Industries, it was stated that, though invented only 
in 1891, some 200 of the motors are now at work, rang- 
ing in size from 5 to 100 horse power. The speed 
of rotation ranges from 15,000 to 30,000 per minute, 
the steam issuing from the guides at? the full speed 
due to its pressure. Owing to this it is not necessary 
that the wheel should fit closely into the guide cham- 
ber, as there is no tendency to leakage, and, as a mat- 
ter of fact, a clearance of about }4, inch is allowed 
between the two. There being this clearance, the 
wheel cannot jamas it might otherwise do mounted as 
it is on a very flexible shaft. 




THE CASTLE OF BONNETABLE. 
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Xlie Atmosphere of the London Under@;rouncl 
liailn^ay. 

In the House of Commons, recently, Mr. Weir asked 
the president of the Board of Trade whether his atten- 
tion had been drawn to certain articles and correspond- 
ence in the Pall Mall Gazette as to the state of the 
atmosphere in the underground railway and the 
means of purifying it; and whether he would take steps 
to deal with the matter effectually. 

Mr. Bryce : I have myself had such frequent and 
painful experience of the state of the atmosphere in 
certain parts of the underground railway that no news- 
paper articles could make me feel more strongly than 
1 do the inconvenience from which the public now suf- 
fers. But Parliament has not intrusted the Board of 
Trade with any powers which would enable them to 
deal effectually with the mischief of which my honor- 
able friend complains. 



THE ACCIDENT TO THE STEAMER PLYMOUTH. 

Last June the splendid steamer Plymouth, of the 
Fall River line, plying on Long Island Sound, between 
New York and Fall River, went ashore on the rocks 
off Rose Island, R. I., in a dense fog. For six days 
she remained there, resisting all attempts to remove 
her, but was finally floated off and made the trip to 
New York under her own steam. Here she was placed 
in the dry dock for repairs. Our engraving is from a 
photograph specially taken for the Scientific Ameri- 
SAN while the boat was on the dock. It shows the ap- 
pearance of the hull after the damaged outer plates 
had been removed. It illustrates what a remarkable 
provision for safety the double hull used on the iron 
boats of this company is, and also the fine quality in 
the material used. The damage in brief amounted to 
this. For a considerable distance on each side of the 
keel about amidships the plates were bulged, cracked 
and broken, and thirteen of her twenty-two compart- 
ments in the double bottom were open, so that it was 
calculated that 450 tons of water entered. The inner 
hull was intact. 

It was found that little water entered it, and that 
the leakage was confined to the outer hull. One very 
interesting point brought out in the illustration is the 
fact that the plates connecting the two hulls were only 
injured in their lower portions. In executing the re- 
pairs the lower portions were cut off and replaced by 
new pieces, but the upper portions of these connect- 
ing plates are as good as ever. The accident was a 
striking tribute to the excellence of the material and 
the great safety afforded by the double hull. 

The Plymouth is a magnificent specimen of marine 
architecture. She is 351 feet 8 inches long and of 50 
feet beam. Over the guards her width is 86 feet. She 



is driven by triple expansion inclined engines, and 
throughout is replete with the latest improvements. 
Her engine is of 5,000 horse power. A more detailed 
description of the boat, with illustrations, will be found 
in our issue of October 4, 1890. 



A CHINESE GAME. 
What is called the " Game of the Devil" dates back 
in China, where it is called Kouen-gen, to a very remote 
antiquity, and has been much played in France at 




THE GAME OF THE DEVIL. 

different epochs of modern times, especially at the be- 
ginning of the present century. One of our readers, 
Mr. W. Taylor, sends us an interesting photograph 
relating to the operation of the apparatus used, and 
which we reproduce herewith. 

It represents the "devil " thrown into the air by 
means of a string that the player keeps taut by means 
of two sticks and upon which he is to catch it. "I re- 
member having often seen this game in the hands of 
one of my friends," says Mr. Taylor. "According to 
him, the game was in great favor in Belgium in his 
boyhood, about fifteen years ago, especially at colleges, 
where the young men often got up genuine matches 
between two and even three players. I send a photo- 
graph taken with a kodak and which represents a 



player at the moment in which the ' devil ' is return- 
ing to fall baclf upon the string. The form of the 
devil varies a little from that of the ' Kouen-gen.' It is 
made of two tin cones, connected by their apices and 
provided with apertures for the production of a hum- 
ming sound when the devil revolves very fast. A good 
strong player can easily throw it to a height of more 
than forty feet." 

In our childhood (along about 1853), this game was 
much played at Paris. The devil was made of two 
hollow boxwood balls. This game, which is very 
amusing, and which tries one's skill, is now almost 
forgotten. It would be interesting to bring it into 
vogue again. — La Nature. 



A New Electric fjocomotive. 

An electric locomotive of 1,000 horsepower is (says 
the Engineer and Iron Trades Advertiser) under con- 
struction in London, from the plans of Sprague, Dun- 
can & Hutchinson, to the order of the North American 
Company. It is intended for slow speed and heavy 
traction in switching service. The machine is carried 
upon four pairs of driving wheels, all coupled. The 
frame is of steel, with deep pedestals. The 56 inch 
wheels are close coupled; the first and last pairs only 
are flanged. There is a motor in each axle, the weight 
of the armatur.T coming directly on the wheels, and 
that of the field magnets is on the journals through the 
pedestals; no spring supports are used. The four 
motors all form parts of a complete system on a rigid 
wheel base of 15 feet. The motors are of the alternat- 
ing type, are wound for 860 volts, at 225 revolutions, 
which will be the equivalent of 35 miles an hour when 
in multiple. 

— — ' ^ « « ) » — 

The Telescope of the Future. 

At the Royal Institution Sir Howard Grubb in a lec- 
ture recently discussed the great telescopes of the 
future. The main point of his new proposal is to 
mount a colossal instrument so that it practically floats 
on a liquid support. In this way even the greatest re- 
flectors and refractors could be properly sustained. 
They would, it is believed, move with a smoothness 
and steadiness not attainable with supports ordinarily 
employed. By this method Sir H. Grubb proposes to 
render the large telescopes more suitably adapted for 
photographing the heavens. In the ordinary visual 
use of the telescope slight irregularities in the move- 
ment of the instrument are merely inconvenient, but 
for the accurate demands of photography absolute pre- 
cision in movement is required. When this is wanting 
the result of the photograph is to represent each star 
as a streak instead of a round sharp dot, which the 
properly exposed plate should produce. 
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Correspondence. 



A WINDOW SCBEEN WHICH ENTICES FLIES OUT OF 
A KOOM. 

To the Editor of the Scientific American : 

I have five windows in my office and would like to 
tell the subscribers of the Scientific American how 
to put in window screens and not have any flies in 
their rooms. Give the fly a chance on such a screen, 
and he will go^ut. First place the frame on the out- 
side of the window, the wire to be on the inside of the 
frame. Nail on moulding at each side and at the bot- 
tom to cover the ends of the wires, but let the wire 
cloth extend over and nail on top of the frame. Put 
no moulding at the top on the inside. If you will give 
the flies a chance, they will alight on the screens and 
walk up and out. Take any common window screen 
and place it on the outside, but instead of closing the 
space at the top, take a hammer and pull the top 
moulding off from the screen ; let the space then be 
open between the top of the screen and the sash, as 
shown in the accompanying sketch. When you draw 
down the window shade half way, or down to the top 
of the screen, and the open space thus left across its 
top, you will see the flies go toward the light and walk 
up the screen and go out. All the flies that come in 
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from the screen door when it is open go to the window 
screens and thus go out. G. P. Yule. 

Clinton, la. 



Xlie Cave Dwellers of Mexico, 

Doctor Carl Lumholtz, the distinguished explorer 
and author of "Among Cannibals," has been for the 
past three years making explorations in the almost un- 
known regions of the Sierra Madre, in Mexico. He 
has written several papers on his discoveries for 8crib- 
ner's Magazine, the first of which appears in the July 
number, under the title " Among the Tarahumaris." 
These people are fundamentally different from the 
cliff dwellers of the Southwest ; they are cave dwellers, 
and among them many strange customs. Christian and 
pagan ceremonies survive side by side. 

I have seen heathens [he saysj living in wooden 
shelters near their corn fields, while only five hundred 
feet lower down they had a large cave where they 
found it more pleasant to spend the winter ; but gen- 
erally the caves used as winter resorts are found much 
farther from the high ridges. Heat is no drawback 
to a Tarahumari, and therefore permanent cave dwell- 
ers may be found even down in the hot barrancas. The 
heathen in the barrancas cultivates corn, beans and 
tobacco, but upon a small scale, owing to the fact that 
the soil is scarce, and he has to build stone walls in 
order to retain his scanty supply and add to it what- 
ever the rains rushing down the mountain sides may 
bring. In that way small terraces are formed, exactly 
of the same kind to be seen so often farther north in 
the Sierra and in the Southwest of the United States, 
abandoned ages and ages ago. 

The greatest number f inhabited caves is found in 
the western part of the Sierra, toward Sinaloa. It is 
seldom indoed that the caves are improved. I have, 
in a few cases, seen partitions of stone and adobe in 
them, but they never reach the top of the cave. The 
most common improvement is a loose stone wall in 
front of the cave, as high as a man's breast, as a shel- 
ter against the wind. The caves are rarely found in 
inaccessible places, like some in the United States; if 
they are difficult of access, they are made accessible 
hy one or two wooden ladders, or rather notched 



trunks of trees. The caves are always found apart, 
at a distance of from one hundred yards to a mile or 
more. 

I heard of one arroyo where six can be seen at the 
same time, only from thirty to fifty yards apart, but 
this is a rare case. It is also rare to find more than 
one family living in the same cave ; if so, the people 
are always near relatives. When the caves are per- 
manently inhabited they are fitted up, as are their 
houses, with the same utensils, the grinding stones, 
baskets, and jars. The fire is in the middle of the 
cave, and thefioor is often cemented with adobe. I once 
saw a species of parapet built of stone gravel, terraced, 
on a level with the fioor of the cave, so as to extend 
the cave's area. The storehouses, so necessary to the 
household life of the Tarahumaris for storing corn and 
clothing, are never missing in the caves. They are 
built of stone and adobe along the inner walls, and 
serve as big closets. The largest inhabited cave I have 
seen was nearly one hundred feet in width and from 
twenty to forty feet in depth. If the caves are very 
deep, the Indian lives near the mouth. Never do they 
excavate caves or holes for habitation. 

Although the Tarahumari is not nomadic, his life is 
shifting. He removes his domestic animals according 
to season, and plants corn in different localities, mov- 
ing accordingly. On the highlands the Tarahumari is 
certainly more permanent, and here the best wooden 
houses are found. Here they may even be found liv- 
ing in ranches of from five to six families. One ranch 
had twenty-five families, but even here on the high- 
lands a Tarahumari never lives all his life in the same 
house; if any one dies, the house is pulled down and 
removed. Sometimes the Tarahumari moves his house 
away because the site is a good one for planting corn, 
the earth having been enriched by habitation. A man 
v/ho had built quite a good house left it, because he 
found that the sun did not shine sufficiently upon it. 
There may be also other reasons, known only to them- 
selves, for moving, because in some parts families have 
been known to move their habitations ten times a 
year. A peculiar custom among the Tarahumaris is 
that at night the father and mother will leave the 
house or cave to be taken care of by the children, 
while they go to sleep under a tree, in the shelter of 
the storehouse, or in some other cave, according to 
convenience. 

Are these cave dwellers related to the ancient cliff 
dwellers of the southwestern part of the United States 
and northern Mexico ? Decidedly not. Their very 
aversion to living more than one family in a cave and 
their lack of sociability marks a strong contrast with 
the ancient cliff dwellers, who were by nature grega- 
rious. The fact that people live in caves is in itself 
extremely interesting, but this alone does not prove 
any connection between them and the ancient cliff 
dwellers. Although the Tarahumari is very intelli- 
gent, he is back ward in the arts and industries. His 
pottery is exceedingly crude, as compared with the 
work found in the old cliff dwellings, and its decoration 
is infantile as contrasted with the cliff dwellers' work. 
The cliff dwellers brought the art of decoration to a 
comparatively high state, as shown in the relics found 
in their dwellings. But the cave dweller of to-day shows 
no suggestion of such skill. Moreover, he is utterly 
devoid of the architectural gift, which resulted in the 
remarkable rock structures of the early cliff dwellers. 
These people, so far as concerns their cave-dwelling 
habits, cannot be ranked above troglodytes. 



Honr Flonrer Pots are IHade. 

BY AMY WIGHTMAH. 

Let us watch a potter at his wheel. The apparatus 
before him is simple, consisting of a bench, let into the 
top of which is a horizontal wheel revolving by a 
treadle. At his right is a tank of water, near which 
are piled lumps of finely ground clay wet to the 
right consistence. Bach weighs a pound and a half. 

At his leftis a board holding six pots just from 
the wheel. Behind him is a framework on which 
boards are placed as fast as filled, that the pots may 
dry before baking. They are the nine inch hanging 
pots, and the making of one includes nearly all the 
processes in use for making any kind of flower pot, 
excepting those made in moulds. 

The potter drops a lump of clay on the center of 
the moving wheel, shaping it with both hands to the 
form of a short, thick cylinder, which, while turn- 
ing evenly and rapidly, is hollowed at the top by 
the fingers and widened slightly, leaving it like a rude 
cup several inches high. A few downward strokes 
around the base spread out the allowance of clay for 
the saucer flat upon the wheel. 

Then this whirling cup begins to rise higher and 
thinner under the potter's flngers, the circle of the rim 
growing wider and wider, till the cup changes to an 
old fashioned wine glass, with its flat standard, very 
short, thick stem, and funnel-shaped upper part. But 
this form alters as, with wet fingers and sometimes 
with a wet wooden scraper, the potter presses against 
the inner side, till, rising higher and swelling outward, 
its gains a beautifully rounded outline and is the de- 
' sired size. The edge is turned over at rightaugles and 



wetted and smoothed with the scraper till a perfect 
rim an inch or more wide is formed. Then for the first 
time the wheel is still, while the drainage hole just 
above the saucer is punched with a pointed stick from 
the outside, thus leaving the outer surface smooth, 
though the inner is rough. 

In the same way the holes for chains in the rim of 
the pot are made, the wheel revolving slowly while the 
distance between them is measured accurately and 
quickly by the eye. 

Next the rim of the saucer is turned upward and 
smoothed like the upper rim. 

The pot is now ready for the finishing touch, and 
turns very slowly as the rim is crimped with thumb 
and finger, the number of scallops coming out even at 
the end with no gap between or any too near to- 
gether. 

With a quick motion, a wet string held taut cuts the 
bottom of the saucer from the wheel, and the finished 
pot is lifted to the board. 

The whole process has taken only one minute and 
twelve seconds. Truly the work seems done as by 
magic. It is as fascinating to watch as glass blowing, 
being, not an exhibition of strength or of mechanical 
precision, but of pure skill in handiwork. 

Most of the fiower pots now made are shaped in 
plaster of Paris moulds. These are in three sections, 
shaped inside like the bottom and sides of a pot, are 
very thick, and are held together by means of corre- 
sponding projections and depressions in their edges. 
Often the inner surface has a fancy pattern, which, be- 
ing depressed in the mould, appears raised on the pot. 
Rustic pots are made in this way. A favorite design is 
a vine around the rim, the rest of the surface showing 
a repousse effect. 

The process of moulding is short and comparatively 
easy. There is the same horizontal wheel, though 
turned by machinery. The mould, holding the right 
quantity of clay, is placed firmly upon the wheel. 
While in rapid motion the operator presses against the 
inside a thin wooden piece suspended from above, 
shaped like a half section of the inside of the pot. Held 
firmly against the whirling mould, it forces the clay 
into the desired shape in a few seconds. 

After the porous mould has absorbed the moisture, 
the pot is taken out and whirled rapidly, while a cut- 
ting metal edge is held against it, trimming the ragged 
edge of the rim and throwing it off in a thin cl.-^.y rib- 
bon. 

The parts of the mould not fitting perfectly, the clay 
forced into the cracks has to be cut away, after which 
the pot is ready for baking. 

Pieces to be glazed on the inside have a thin brown 
glazing mixture poured into them, shaken, and turned 
out. When baked, they are ready for decoration. 

The pots to be colored are dipped in a large pail of 
paint, and turned to drain upon a rack over a shallow 
box which slants toward and drains into another pail, 
which, when full, is emptied into the first, thus apply- 
ing the paint evenly and quickly and with little waste. 
The inner edges are painted by hand before the ware 
is baked. 

Around the great circular furnaces are built the 
thick parallel walls of the kilns, reaching to the ceil- 
ing; and in this space, perhaps three or four feet wide, 
the pottery to be burnt is carefully piled, the thick doors 
shut, the heat gradually raised to the right point and 
as slowly cooled. 

Large flower pots are piled one on another, every 
other pot being inverted, giving the effect of rows of 
fantastic pillars. Shelves built of blocks of fire brick 
support other kinds of pottery. Saucers are set on 
their rims in horizontal rows. 

The unpainted clay wares require for their first bak- 
ing a heat of 2,500°, and the decorated wares a heat of 
2,000°. The degree of heat is estimated by experiment- 
ing with substances which are known to melt at certain 
temperatures. 

Around these furnaces, glowing with white heat, the 
wares are kept twenty-four hours for a first baking, 
and from four to six hours for subsequent firing as re- 
quired after decoration. 

The red color of baked clay is due to the presence in 
the clay of oxide of iron. — The Outlook. 

■ » I » > > 

Transparent Bricks for Hothouses. 
Experiments with glass building bricks were begun 
in 1891, by M. Falconier, an architect of Lyons. These 
bricks are hollow, being blown like bottles, and are 
given forms — such as cubes, hexagons, etc. — that per- 
mit of ready laying. A bituminous cement, with a base 
of asphalt, is used with them. The brick .5 serve as 
double windows, giving protection against both cold 
and heat; they are good insulators of humidity and 
noise, and they lend themselves readily to the decora- 
tion of buildings, either by their form or color. Many 
applications are foreseen. The bricks are neater than 
marble in meat markets, and especially adapted for 
bath halls, hothouses, hospitals, refrigerating estab- 
lishments, and buildings in which absence of windows 
would be an advantage. A hothouse of glass bricks is 
of about ordinary cost, saves fuel, and resists hail. 
AsMon, England, Reporter. 
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THE EAST BIVEB TUNNEL OF THE EAST BI7EB 
GAS COUPAHY. 
After two years of the most arduous work, including 
the solution of some of the most dilHcult of engineer- 
ing operations, the tunnel between Long Island City 
and New York of the Bast River Gas Company, a tun- 
nel constructed for the purpose of providing a conduit 
for gas pipes from Long Island City to New York, has 
been completed. We have before this illustrated the 
progress of operations ; to-day, when the tunnel is com- 
pleted, some further description of the work will be ac- 
ceptable. 

In April, 1892, the East River.Gas Company, of Long 
^bbnd City, N. Y., received its franchise. The com- 
pany owns a large quantity of land in Long Island 
City on which it proposes eventually to construct im- 
mense gas works to supply the city of New York, and 
to send the gas through large transit mains beneath 
the East River. The tunnel penetrates the two channels 
of the East River and Blackwell's Island, all of which 
here intervene between its terminal points. It is 3,516 
feet long, and the grade is given a uniform slope, the 
bottom descending about 13 feet toward the Long 
Island City end, where there is a sump for collecting 
the drainage. The western shaft is 135 feet deep, the 
.eastern 147, measured from the street levels. Referred 
to low water mark, the maximum depth of the floor is 
135 feet, which gives a minimum of 41 feet of rock and 
earth above the tunnel. It was originally hoped that 
it would be possible to excavate the tunnel in solid 
rock, without the use of compressed air or any special 
methods, but four or five hundred feet from the New 
York end of the tunnel a most vexatious kind of clay, 
or decomposed feldspar, was encounterecf. The con- 
tractor wished to abandon the work as far as executed, 
but Mr. C. E. Jacobs, the engineer in charge, under- 
took by his own exertions to penetrate the soft mate- 
rial. The contractors desired to start anew from the 
shore, and sinking the shaft lower, to begin the tunnel 
at a level 50 feet or more below the original tunnel. 
This, if carried out, might have obviated the difiBculty; 
but if the same soft material had "been encountered! 
the new tunnel would have been absolutely worthless, 
as the great depth would have precluded the possi- 
bility of using compressed air. 

Soft ground was also encountered on the Long Island 
side of the tunnel, so that eventually two airlocks were 
established and the work was prosecuted under com- 
pressed air with the Beach hydraulic shield, which 
has been described in these columns in connection 
with the North River tunnel and the St. Clair tunnel. 
■ A very heavy air pressure had to be used, which rose 
at one time to 53 pounds, the waste of air being very 
great, as quantities escaped through the roof of the 
tunnel, causing great ebullition on the surface of the 
river above. To determine what lay in advance, hori- 
zontal drills were operated through the shield, a dis- 
tance of 67 feet being penetrated in one case. As the 
shield advanced, a lining for the tunnel, consisting of 
flanged cast iron plates, was bolted in place, it having 
been found that brick were not altogether satisfactory 
in this ground. The very high pressure of air made 
the work exceedingly ^ dangerous, and the courage 
shown by the men in entering the air lock under the 
conditions and in face of the known danger incurred 
was not short of that shown by a soldier in battle. 

The air lock bulkhead was pierced by a number of 
pipes for different purposes. Electric light and tele- 
phone service extended through to the heading; 
through one pipe the air for the operation of pumps 
was received ; and an exhaust pipe was also carried 
through the bulkhead so as to provide a connection 
for the exhaust of the compressed air pumps. This 
connection was sometimes used when a great many 
pumps were working, as it of course reduced the pres- 
sure by the amount existing in the space forward of 
the air lock. 

The tunnel as completed is of two different sections. 
Roughly speaking, in hard rock it is 8 feet 6 inches in 
height and 10 feet in width, the roof having a general 
curvature of 7 feet radius. This is the minimum tem- 
plate, but of course, as the walls are rough, the tunnel 
is really larger than this section, . and its walls are very 
irregular. The floors are to be concreted to a true sur- 
face. In soft ground it is of circular section, lined with 
the iron plates already described, which form a cylin- 
der with external diameter of 10 feet 10 inches, having 
an internal diameter 10 feet clear of all the flanges. 

The tunnel is entered by two vertical shafts, one at 
each end, each shaft being 9 feet square. One of our 
illustrations shows the general section of the com- 
pleted work. The entrance to the tunnel near the gas 
works is shown in another illustration ; a simple 
aperture leading down into the earth represents the 
beginning of a work of such importance, difiBculty aind 
danger. The rough contour of the completed work in 
rock has been alluded to. In one of the illustrations 
we show the completed tunnel in solid rock, lighted 
by incandescent lamps, and illustrating its irregular 
section. Another cut shows the progress of the work 
in soft ground with the Beach shield in the back- 
ground. 
On the evening of Wednesday, July 11, at 7:35 P. M., 



the first drill penetrated the walls separating the two 
tunnels, this marking the complete penetration of the 
river. The diaphragm of rock was drilled on both sides 
and was charged with a number of dynamite cart- 
ridges. They were all connected by wire, the wires 
from one side being led trough the single drill hole, so 
that both sides were connected in the same circuit. 
Mr. Charles M. Jacobs, the chief engineer, personally 
exploded the last blast at 11:50 at night, and immedi- 
ately he and his assistant, Mr. W. J. Ames, side by 
side, crept through the opening, and went through the 
tunnel, being th^ first human beings to go under the 
East River chanpel. , As they emerged at the Ravens- 
wood end they were enthusiastically received by the 
workmen. The biggest day's work done at any one 
heading was executed at the end of the week June 37, 
when for the entire week 101 feet were penetrated, 
an average per day of nearly 15 feet. Two years less 
one day were occupied in the completion of the 
tunnel. 

The air locks set in Portland cement concrete had to 
be removed. This was done by blasting. A number 
of shots were placed in holes drilled in the cement and 
the work was blown away. This operation is the sub- 
ject of one of our cuts. 

The work was in charge of Mr. Charles E. Jacobs, 
Mem. Inst. C. E., Mem. Inst. M. E., with Mr. J. 
Bipond Davis as chief assistant. 

The tunnel was constructed in two sections, one ad- 
vancing from the New York end, the other from the 
Long Island end. The accuracy of the alignment of 
the two sections was such that when they met a devia- 
tion of only one-half inch existed. This was dor^e on 
base lines of but eight feet length. 
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Highly Sensitive Collodion Emulsion. 

Dr. David, of Paris, has succeeded in preparing a 
bromide of silver collodion emulsion, the sensitiveness 
of which increases gradually to 33 or 23 degt^pes 
Warnerke. 

The method adopted is as follows : Upon a horizon- 
tally adjusted glass plate, size 18 by 34 cm., are poured 
35 c. c. of collodion, which contains per liter 18 
grammes of silver nitrate and 7 to 8 grammes wf pyroxy- 
lin e. After the film has coagulated sufiQciently, it is 
changed to a bromide of silver film by treatment with 
the following bath : 

Potassium bromide 8Dto£30 grammes. 

Potassium iodide 0*01 " 

Gelatine 2 " 

Distilled water 1,000 c. c. 

A completely opaque film must be obtained. It is 
sensitized by leaving the plate for a longer or shorter 
time in the following : 

Potassium bromide 18 to 25 grammes. 

Gelatine 1 " 

Distilled water 1,000 c. c. 

The sensitivenesa increases with the duration of 
action and the temperature of this bath. At a tem- 
perature of 70 to 75 degrees Cent., the time of action 
must be about two hours ; at 90 to 95 degrees, about 
one hour. 

Upon looking through the film, it will be observed 
that the grain becomes g^dually larger until the 
granularity is distinctly visible to the eye. Accompa- 
nying this increase in the size of the grain is an in- 
crease in the sensitiveness of the film. 

After the plate has reached the desired stage, it is 
washed and dried. Contrary to what might be ex- 
pected, the collodion film does not exhibit the slightest 
tendency to leave the plate at a temperature of 100 
degrees Cent., provided that the surface of the plate 
has been thoroughly cleansed. 

Plates prepared in this way can be developed very 
quickly, washed and fixed. The negative is ready for 
printing in ten minutes. Varnishing is unnecessary, 
as the collodion film is very hard. — Photo graphisehes 
Arohiv. 
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microbes In Bread. 

According to the British Medical Journal, Pr. 
Troitzki, writing in the Russian medical periodical 
Vratoh, states, according to Nature, that he has found 
that new and uncut bread contains no micro-organisms, 
as the heat necessary to bake the bread is suflBcient to 
kill them all. As soon, however, as the bread is cut 
and is allowed to lie about uncovered, not only harm- 
less but also pathogenic microbes find in it an excellent 
nutrient medium. White or wheatmeal bread is a bet- 
ter medium than black or rye bread, as the latter con- 
tains a greater percentage of acidity. Dr. Troitzki's 
experiments witfi pathogenic bacteria gave the follow- 
ing results : Streptococcus pyogenes aureus retains its 
vitality oq the crumb of wheatmeal bread for twenty- 
eight to thirty-one days, on the crust for twenty to 
twenty-three days ; the bacillus of anthrax (without 
spores) remains alive on the crumb for thirty to thirty- 
seven days, and on the crust for thirty-one to thirty- 
three days ; the typhoid bacillus remains active 
twenty-five to thirty days on the crumb, and twenty- 
six to twenty-eight on the crust ; while the bacillus of 
cholera lives twenty-three to twenty-five or twenty- 
' seven days on both. 



Under this name, M. Bal^igny, of Paris, a Frenchman, 
has invented and published a novel process of produc- 
ing collographic prints in fatty inks, which is claimed 
to be very simple and easy to execute, wliile no special 
apparatus of any kind is necessary to work it. 

He makes use of a special flexible film of his own in- 
vention, which is manufactured for him by the house 
of Lumieres Bros., in Lyons. These films are made on ■ 
a paper or similar flexible support, which is coated * 
with the regular bromide of silver gelatine emulsion 
like any dry plate, but has received a previous special 
preparation or coating of his own invention for the 
purpose of making the sensitive gelatine film very 
strongly adhere to its support. Without this precau- 
tion the gelatine film would have a tendency to separ- 
ate and peel off under the action of the roller when the 
finished plate is ready to be inked. The writer has ex- 
perimented and tried this new process with good suc- 
cess by using the enamel bromide paper made by the 
Buffalo Argentic Paper Company. This paper would 
be excellently adapted to it, but unfortunately the ad- 
herence of the film to the paper did not prove to be 
sufiBcient, and it came off under the roller. 

What is especially characteristic of this ingenious 
process is the rapidity of all its operations. It is pos- 
sible to obtain a print by this method in thirty 
minutes. 

The following contains the mode of operation : The 
paper or films are cut to the desired size, and are im- 
mersed one by one into the following bath : 

Water 100 parts. 

Bichromate of potassiom 3 " 

They are left in this bath to absorb all the liquid 
they are susceptible to, which takes from five to ten 
minutes, according to temperature. The sheets are 
then removed from the bath one by one, and placed 
film side down on a plate of thick glass. With a rub- 
ber or squeegee the excess of the liquid is now 
thoroughly squeezed out, and the back mopped off 
with a soft rag or sponge. In this condition they are 
left en the glass during three to five minutes ; they are 
then removed from the glass and carried to the dark 
room, or put in a box where they are allowed to dry 
in complete darkness. In this condition the films keep 
well from six to eight days, but they must be carefully 
guarded and kept from actinic or day light. 

Forprinting, the ordinary printing frames are used. 
The negative should be covered with a mask of black or 
opaque paper to protect the margin of the film about 
a quarter of an inch all round from the action of the 
light, the same as in carbon printing. The presence 
of bromide of silver accelerates the printing consider- 
ably and makes the time of exposure a very short one. 
After all the details are visible, or, in case of transpa.r- 
ent films, when the deep shadows are plainly visible on 
the back, the film is removed from the frame, placed 
face down against a piece of black cloth or felt, and 
exposed from the back from thirty seconds to one 
minute, but never in sunlight. The films are now 
washed out in frequent changes of cold water until all 
the bichromate is thoroughly eliminated. They may 
remain in the water until the next morning. They 
can also be printed directly after only five minutes' 
washing, but then the resulting pictures are not so 
fine and deep. The films are finally fixed in : water, 100 
parts ; cyanide of potassium, 5 parts ; and rinsed again 
for ten minutes. Before printing they must be 
mounted on zinc plates. These should be polished and 
well cleaned. The surface is then poured over with 
spirits of turpentine, .and wiped off with a special rag. 
The grease left by the turpentine is then removed by 
passing over the surface of the zinc a sponge imbibed 
with water 10 parts, silica of soda 3 parts, and rinsed 
under the tap, but without touching the surface. A 
piece of gelatine film, such as is sold in sheets ready 
made, is dipped in water, placed on the zinc and 
pressed in contact with a roller. The printed film is 
then taken out of the water and placed on top of the 
plain gelatine film and also squeegeed in contact with 
the roller, carefully avoiding foreign bodies and air 
bubblies. We have then a combination of three sur- 
faces : zinc, a sheet of plain gelatine, and the film 
carrying the image, entirely connected and Jiept to- 
gether by atmospheric pressure. The adherence is per- 
fect. The mounting can also be accomplished in the 
following manner : by simply squeegeeing the film to a 
piece of gelatinized parchment paper, such as is used 
with the apparatus called the photoautocopyist and 
fastening the whole on the special stretching frame con^ 
nected with this apparatus. 

The surplus moisture is next carefully removed with 
a soft rag and then flowed over with a twenty per cent 
solution of glycerine in water, which is left to penetrate 
the film well, and then removed with a sponge. The 
remaining moisture is again blotted off with a rag, and 
the plate is ready for inking. This has been de- 
scribed so often that it will be unnecessary to repeat it. 
The prints can be made in any kind of a press, even in 
a letter copying press, but in this to obtain a uniform 
pressure a sheet of thick rubber must be placed on top 
of the paper which receives the print. — Photo. News. 
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TRIAL TRIP or THE NEW WAR SHIP MINNEAPOLIS. 
We publish to-day an illustration of the new war 
ship Minneapolis, taken on the open ocean while run- 
ning at her highest speed on her recent trial trip. The 
course was laid out from Cape Ann, Mass., to Cape 
Porpoise, Maine, and w.is marked by eight govern- 
ment vessels anchored along it. On July 14 the record 
was made. Everything was favorable to the trial, the 
weather being calm for the greater part of the time. 
When within two or three miles of the starting point 
forced draught was put on and she entered the course 
at the rate of 23 knots. With her speed varying from 
21 to over 24 knots, the first half of the course wascoiu- 
pleted. The ship then executed a long turn, computed 
at some twelve miles in length, and at high speed en- 
tered the other end of the course for the second run. 
The early portion of this run was made at the rate of 
25 "2 knots, and when the entire distance of nearly 88 
marine miles was completed, the average speed, as 
near as could be deduced with the corrections for tide, 
was 23"073 knots per hour. This is supposed to mark 



to consist of one 8-inch rifle, two 6-inch rapid firing 
rifles and eight 4-inch rapid firing rifles, besides the 
secondary battery. She is driven by triple screws. 
Her contract price was $2,690,000. The official correc- 
tion for speed gives her 23'073 knots, with a premium 
of $414,000 for her builders, the Messrs. Cramp, of 
Philadelphia. 

The Minneapolis was chiefly designed as a commerce 
destroyer ; yet, in the event of war, it is possible that 
some very severe fighting will be done by ships of this 
class. 



Copper ITlllklllK. 

The copper industry of the United States has for the 
past several years presented the anomaly of a steadily 
increasing production and falling prices, until at the 
present time copper is selling at a lower figure than 
ever before in the history of the industry. The decline 
has been more precipitate during the past year, due to 
the general depression in business, which while it has 
greatly curtailed consumption has no effect in lessen- 



mines are best able to withstand the present depres- 
sion. The Calumet & Hecla is still the most valua7jle 
copper mine in the world, competent engineers esti 
mating that the company can lay copper down in New 
York at 6 cents per pound, and that the vast ore bodies 
in the mine are sufficient to last for fifty years. 

It is doubtful if any of the copper mines in Arizona 
can now be operated without loss, except the Copper 
Queen, and possibly the United Verde, and the small 
margin of protit remaining to them makes continued 
production a matter of questionable expediency. Of 
course no one expects the present low price of coppei 
to prevail longer than a few months, and should the 
business of the country revive perceptibly, the price 
of copper would respond to the quickened demand and 
consumption, and new life would be instilled into the 
industry. 

It is not probable that the price of copper will ever 
again rule as high as in former years. As before 
suggested, the efforts of mine owners are concen- 
trated in the direction of more economical and larger 
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THE NEW WAR SHIP MINNEAPOLIS. 



the best speed on record for vessels of her class, and 
surpassing the Columbia's speed, which at its time was 
thought very remarkable. Compared with the Colum- 
bia, the Minneapolis appears as a superior ship, al- 
though supposed to be a sister. Her grate area is one- 
seventh larger than that of the Columbia, and her 
coal bunkers hold over 1,000 tons more. Her horse 
power is 21,000. The average of her engine revolutions 
over the entire course was 134, varying at different 
times from 130 to 136 revolutions a minute. 

The illustration is a reproduction of a copyrighted 
photograph taken by the marine photographer, Mr. 
William H. Rau, of Philadelphia. In itself the pho- 
tograph is an elegant example of the art, irrespective 
of the interest of the subject shown. 

The trial was witnessed or attended by a number 
of well known people, congressmen, engineers, naval 
officers and constructors and other professional men. 
The ship was commanded by Captain Sergeant, an 
old time transatlantic captain. 

The Minneapolis is 413 feet long, 58 feet beam, with 
a mean draught of 22 feet 65 inches. The hull is of 
steel with double bottom, with protective deck vary- 
ing from 2 to 4 inches in thickness. Her armament is 



ing production, until at the present writing large 
stocks are held by producers and in the hands of ware- 
housemen, exports have fallen off considerably, and 
manufacturers are fairly well supplied for the summer 
months by the recent sale of 15,000,000 pounds Lake 
at 9 cents. Since these sales were made private ad- 
vices from New York record a still lower figure for 
Lake copper, viz., 8.80. Arizona copper is nominally 8 
cents, but there is scarcely any demand for this class of 
copper. 

TJp to the present time, says the Silver Belt, pro- 
ducers have been enabled to meet the shrinkage of 
values by improved processes of smelting and refining 
and economies carried into almost every branch of the 
industry, but the limit in this direction hasaboutbeen 
reached, and there are now very few mines in the 
United States which can operate at a profit and some 
that are running at a loss. The present prices, if con- 
tinued for any length of time, must result in the closing 
do wn of important mines and a consequent curtailing of 
production. Companies cannot continue to run at a 
loss or exhaust their mines, for in time they will be 
worked out and costly plants will then become practi- 
cally valueless. Some of the Michigan and Montana 



production, and while the prevailing depression may 
give a temporary check to expansion, yet copper will 
be among the first industries to feel the benefits of 
returning prosperity. A moderately low price for 
copper (10 to 11 cents) has the advantage of stimu- 
lating consumption, enlarging its field of usefulness, 
and enabling its substitution for less desirable metals 
in the manufactures. 

Globe, while temporarily handicapped by the ex- 
cessive cost of transportation, is one of the greatest 
copper districts in the Southwest. Her ore deposits 
are rich and extensive and as yet scarcely infringed 
upon. The process of smelting is the simplest and 
least expensive, and. the copper when it comes from 
the furnace is so pure as to require no refining and 
goes into the market as a good merchantable copper. 
All that is required to give life to copper mining in 
Globe district is cheaper rates of freight on coke and 
copper, which seem assured at no distant date by the 
completion of the Gila Valley, Globe and Northern 
Railroad. 



Onk pound of cork is amply sufficient to support a 
man of ordinary size in the water. 
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Timber iyiilturc in XeiiiieK^ee. 

Tennessee is one of the few States that have not 
been stripped of their timber without concern for 
'uture needs and climatic conditions. About fifty per 
cent of the land in Tennessee is still wooded. There 
are 26,880,000 acres in the State altogether, of which 
nearly 13,000,000 are timbered. Only three States in 
the South have a greater timber acreage — North Caro- 
lina and South Carolina and Georgia. As the altitude 
of the forests of Tennessee varies from 200 to 6,000 feet 
above the sea's level, woods of every kind known to 
the United States are to be found there. In value, the 
oak has the first place, but the ash, of which there are 
two varieties, the white and the blue, is hardly less im- 
portant. Even in Tennessee the forests of ash are now 
found only in districts remote from the railroads, but 
so rapid is the growth of this tree that it is being plant- 
ed as an investment. A farmer who set out a grove of 
ash trees covering ten acres twelve years ago now has 
12,000 trees 8 inches in diameter on an average and 33 
feet high. There were no expenses of cultivating, and 
the ten acres of 12,000 trees are worth at the present 
time between |7,000 and |8,000. Besides oak and ash, 
Tennessee possesses three varieties of elm, two of gum, 
two of fir, three of hickory, two of locust, three of 
maple, two of pine, three of poplar, and two of walnut. 
Among other trees found in abundance are the beech, 
birch, buckeye, red cedar, wild cherry, cottonwood, 
cypress, dogwood, basswood, mulberry, tupelo, syca- 
more, and the sassafras. Of oaks, there are no less 
than twelve varieties. Cedar, unfortunately, is going 
very fast. Bucket factories in the State use 5,000,000 
feet of this timber every year. Telegraph companies 
use it almost exclusively for poles. Nearly 1,000,000 
feet goes each year to St. Louis, where it is made into 
fence rails. The rapidity with which the cedar is be- 
ing consumed has opened the eyes of some of the friends 
of the forestsi in Tennessee, and a warning has been 
sounded. — iV. Y. Evening Post. 

* « ■ I » 

INCREASING USE OF TRACTION ENGINES. 

The successful employment of the traction engine in 
heavy work is most effectively illustrated in the logging 
business of the Siskiyou Lumber Company, at Sisson, 
Cal., as shown in our engraving, made direct from a 
photograph. It is said the grades traveled over are 
also much steeper than it has been usual, heretofore, 
to attack with traction engines, but that the work is 
in every way successfully performed. The engine 
shown was made by the Best Manufacturing Company, 
of San Leandro, Cal., and many of these engines are 
now being used in California for agricultural purposes, 
freight hauling, etc. As the engine is three-wheeled, 
it can be turned in as short a space as a two-horse 
wagon. The starting, steering and reversing of engine, 
and pumping of water, are all done by ^ne man with- 
out leaving his seat. The drive wheel tires are of steel, 
and the height of the wheels of the 50 horse power en- 
gine is 8 feet; the width of the tire, 26 inches. The 
engine is supplied with a windlass for hauling logs out 
of canons and other inaccessible places, thib also being 
operated by the engineer from his place on the 
engine. 

One of these engines is reported to be employed in 
hauling freight between Farniington and Stockton, 
Cal., ou a road parallel with the railway and at the 



same rates, its owner thus doing a large and profitable 
business. The saving effected by their use in all kinds 
of agricultural work is something remarkable, the 
figures given forplowing, harrowing, and seeding, with 
the aid of these engines, being as low as 60 cents per 
acre, while, with the aid of a steam harvester, it is said 
that grain may be cut, thrashed, recleaned, and sacked 
ready for the mill at a cost of but 30 cents per acre. 



RAPID FILTERING APPARATUS. 

Mr. George A. James, chemist, of Selby, Cal., has 
sent us sketches of a very simple and effective filtering 
apparatus which we thought our readers would be in- 
terested in seeing. A glass tube of any convenient 
length, having a contraction near its upper end, is con 
nected with the small end of the funnel by a short 

piece of rubber tube. The 
lower end of the glass tube 
is inserted in the bottle or 
other vessel which receives 
the filtered liquid, and the 
funnel is supported by a 
filtea- stand (not shown). 

The contraction in this 
case is made by flattening 
the tube so that its sides 
approach each other to 
within a very short dis- 
tance, say 15X7 of an inch. 
This contraction prevents 
air from entering the part 
of the tube below the con- 
traction, and thus main- 
tains a solid column of 
liquid below the contrac- 
tion. The liquid by its 
weight produces a partial 
vacuum in the tube, and 
thus allows the air pres- 
sure on the liquid in the 
funnel to force the liquid 
through the filtering me- 
dium. The rapidity with 
which the filtering is ac- 
complished depends upon 
jjtej^^ the length of the tube, 
other things being equal. 
RAPID FILTERING In Fig. 2 is shown a mod- 

APPARATUS. ification of the apparatus, 

in which the tube is con- 
tracted evenly all around in two places, leaving a small 
circular opening instead of a flat one. 

Experience shows the flattened tube to be prefer- 
able. 




A Poser for Papa. 

"Papa," said little Katie, "do you know how high 
those clouds are ?" 

" No, child," answered her father, with an indulgent 
smile. 

" Well," said Katie, regarding them with critical 
eye, " I do. They're cirrus clouds, and they're about 
three miles and a half high. You didn't have very 
good schools when you was little, did you, papa ?" — 
Chicago Tribune. 



Remarkable Armor Plate Trial. 

The St. Petersburg correspondent of the London 
Times says a remarkable trial of English armor plates 
took place on Thursday, June 28, in the artillery 
polygon at Okhta, near St. Petersburg, with results 
that were certainly startling. There were three plates 
— one from Messrs. Cammell, measuring 8 feet square 
and 6 inches in thickness, and two from Messrs. John 
Brown & Company, one being of the same dimen- 
sions as those of the Cammell plate, and the other 8 
feet square, 10 inches thick, and bent. All three plates 
had been face-hardened by the Harvey process. The 
gun used throughout was a 6 inch Oboukhoff of 45 
calibers. The projectiles were of two sorts^namely, 
the latest improved Holtzer shell, made at the Russian 
Putilof works, and a similar shell with a Russian im- 
provement, the secret of which is jealously guarded. 
The velocity of six rounds fired at the 6 inch plates was 
about 1,850 foot seconds. At the 10 inch plates the 
velocity was nearly 2,400 foot seconds. One round was 
fired with each projectile, which, on account of the 
curvature of the plate, struck with an obliquity of from 
eight to ten degrees. All the shells treated by the 
secret Russian process penetrated the targets entirely, 
and sped some thousand yards to the rear, while the 
other shells under similar conditions, though obtain- 
ing greater penetration than has ever yet been reached 
by any projectiles known in England, were stopped 
and broken up. The secretly improved shells passed 
right through a wooden screen erected a short distance 
from the backing of the plates, so that there could be 
no doubt that they went through the plates undam- 
aged, although no one was allowed to see them after- 
ward. 

It would seem that two lessons are to be learned 
from this important trial. In the first place the Holtzer 
shell made in Russia is better than any known in 
England; and secondly, the secret Russian improve- 
ment which it has always been expected would fail 
when tested by oblique firing has undoubtedly proved 
itself to be a remarkable success, and has placed in the 
hands of the Russian government a projectile superior 
to any hitherto invented. The oblique tests in them- 
selves will be immensely useful, as I understand that 
very little experience has up to the present been gath- 
ered by oblique firing against armor. This in real 
warfare would naturally be the rule, and not the ex- 
ception. Further trials at still greater angles of ob- 
liquity will take place. 



Utilization of tlie Earth's Ifeat« 

In his address to the Chambre Syndicate des Produits 
Chimiques, Mr. Berthelon, the illustrious chemist, 
suggested as a subject for the attention of the next 
generation of engineers the substitution of the heat of 
the sun, or the central heat, as a source of energy, for 
that derived from coal. The sinking of a shaft three 
or four kilometers deep is not beyond the power of 
modern and especially of future engineering. At such 
a depth, water would be found with a temperature of 
160 degrees to 200 degrees Cen., which would develop 
enough power for any number of machines. This 
power would be available in any part of the globe, 
and many thousands of years would pass away before 
this store of energy would suffer an appreciable 
diminution. 
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The Storage Battery of tbe Air. 

BY PROP. ALEXANDER M'ADIE IN '''HARPER'S UAOAZlNi:/' 

The air will stand a strain of about 9,600 grains per 
square foot before breaking. That is, the flash will 
occur when the electrical pull amounts to this, 1 "37 
pounds per square foot. For the energy of a cubic 
mile of strained air just before the flash we have, then, 
about 70,000,000 foot tons. The average thunder head 
or cumulo-nimbus cloud is not a mile high, however. 
For a small cloud, one a hundred yards square, and 
distant only a quarter of a mile, we would get about 
300 horse power. I^ow a flash even a quarter of a mile 
long means a potential of ma,ny million volts. We can- 
not at present measure this directly, but we can deter- 
mine the potential of the air within certain limits on 
any day, thunderstorm or no thunderstorm. In 1885, at 
Blue Hill Observatory, and in subsequent years, we 
measured the potential of the air with insulated water- 
dropping collectors, after the methods of Thomson (now 
Kelvin) and Mascart. The top of the hill is 600 feet 
above the surrounding country •, but with Franklin's 
idea of reaching out a little farther from the earth, I 
ventured to use at times a large kite, tin-foiled, and 
for kite string some 500 feet of hemp fish line wrapped 
about with fine uncovered copper wire. During thun- 
derstorms the sparkling and sizzling at the electro- 
meter end of the kite string were incessant and start- 
ling. And even on cloudless days I found it possible 
to draw sparks, reading at the same time on the elec- 
trometer from minute to minute the electrification of 
the air in volts. In 1880 and 1887, in some investigations 
carried on by the Chief Signal Officer, and more im- 
mediately under the supervision of Professor Menden- 
hall, I experimented at the top of the Washington 
Monument, at that time the highest edifice in the 
world. The investigation continued many months, 
but perhaps days on which severe thunderstorms oc- 
curred were most impressive. 

It being beyond dispute, then, that high potentials 
can be obtained from the air, the question naturally 
ensuing is, Can we not use them ? With three or four 
sparks as small as those mentioned above, a large fruit 
jar can be cleared of smoke with which it has pre- 
viously been filled. Perhaps nature repeats this on a 
large scale with lightning and clarifies a foul dust-laden 
atmosphere with these great sparks. It may be, too, 
tliat these flashes are all needed, and to attempt to di- 
vert them would be unwise. Be that as it maj', we are 
living in an age of " step-up " and " step-down " trans- 
formers ; an age when, for the first time in centuries, 
we are perilously near duplicating lightning. Until 
recently we studied lightning only in miniature. Prof. 
Elihu Thomson was kind enough to show me in his 
Lynn laboratory, two summers ago, some of his 
larger home-made lightning. Indeed, potentials of 
100,000 volts are less rare to-day than potentials of 
5,000 volts were live years ago. All who saw the 
Thomson and Tesla exhibits at the Electrical building, 
Chicago, will easily believe that it is within our power 
to turn the fleeting high-potential lightning into a 
current of lower potential and use it. 

Professor Trowbridge, of Harvard University, in a 
discussion of some photographic negatives, shows that 
" the discharge follows exactly the same path in air for 
three hundred thousandths of a second," and adds that 
"it is probable that an ordinary discharge of lightning 
of a few hundred feet in length could light for an in- 
stant many thousand incandescent lamps if it were 
properly transformed by means of a step-down trans- 
former.'' The eye alone cannot give a complete history 
of the myriad minor flashes during a thunderstorm. 
The charred, though to us intensely brilliant, crack in 
the air which we call lightning is but a great splash in 
the ether ocean. The waves and ripples come tum- 
bling along in all directions, spreading rapidly, aye, 
very rapidly, nearly 200,000 miles per second. Given a 
proper resonator, and the waves will do work. It my 
reader keep every sense on the alert, he may happen 
on some strange illustration of work done by lightning, 
now all unsuspected. In the tinkling of the telephone 
bell, the blinking of an incandescent lamp, the melting 
of a fuse, or the tiny spark from a gas pipe or loose 
wire, is the constant proof that there are more things 
going on between heaven and earth during a thunder- 
storm than most of us dream of in our philosophy. 

— ^ « » > » — 

Old Tin Cans. 

Getting a "corner" on old tin cans and scrap iron 
will strike many as being an odd undertaking, yet this 
is what a Butte, Mont., alderman has done, says the 
Inter-Mountain of that city. Within the past six 
months business of saving the copper that flows in so- 
lution in the waste water from the mines has grown to 
be quite an industry, and Mr. Ledford, who has a lease 
on the Anaconda mine water, is carrying on the busi- 
ness on a large scale. He requires a large quantity of 
tin cans and old iron. Heretofore these could be had 
for the hauling away, but they have been so much in 
demand that the owners have set a price on them, and 
men are regularly engaged in their collection. The 
alderman alluded to is said to nowcontrolallthe avail- 
able old iron and tin cans in Silver Bow County, and 
has several car loads stored away which he wili be 



willing to sell. It is understood he is desirous of get- 
ting into the copper business himself, and as he now 
thinks he holds the key to the situation it is likely that 
somebody will be forced to come to his terms or take 
him in as a partner. 

.♦ < #>» 

The Spontaneous Ignition of I^anip Shades. 
Dr. A. Dupre has described, in a letter to the Times, 
a remarkable instance of the spontaneous combustion 
of a paper lamp shade. It is stated that the shade in 
question was made about a year ago in the familiar 
style, of two sheets of crinkled tissue paper — one white 
and one yellow — gathered together at the top, and 
fixed to the wire frame , forming a considerable bunch 
of the material. For two days prior to the accident 
the lamp had not been lighted ; and there had been 
no fire in the room. After the morning of the day 
of the fire, when the room was dusted and the 
shade seen to be apparently in its usual condition, the 
apartment had not been entered; and when the charred 
remains of the shade were at length found, the indica- 
tions were such as to leaye no doubt in Dr. Dupre's 
mind that the case was one of genuine spontaneous 
ignition. The cause is ascribed to the presence of 
chromate of lead in the yellow paper. The dangerous 
quality of such papers is readily detected by setting 
fire to it, and blowing out the flame. In the case of 
ordinary paper, it will be found that the glow along 
the burnt edge is very soon extinguished, while the 
presence of chromate of lead in paper causes it to act 
like touch paper. Besides the yellow paper, pale 
green tissue papers are also colored with tlie chro- 
mate, and would, doubtless, be equally dangerous ; 
and there may be others in the same condition. The 
extensive use of the prettily colored crinkled papers 
for home-made lamp shades, etc., lends importance to 
Dr. Dupre's discovery. He admits that he has not yet 
been able to reproduce experimentally the necessary 
conditions leading to the spontaneous ignition de- 
scribed; but possibly the long drying that a year-old 
lamp shade receives had something to do with it. 



Suspended Animation. 

Ordinarily, if oxygen, water, nourishment, or heat 
be removed, death ensues. Experiments, however, 
have shown cases of suspended animation, in which 
the absence of one or more of these essentials to life 
has not produced death. Spallanzani experimented 
with a great many microscopic forms of life, and at- 
tained some interesting results. Some of them he 
dried eleven times, expecting to see them killed, but 
they revived every time. Doyere did the same, then 
heated them to 150 degrees Fah., and placed them in a 
vacuum for four weeks, but they revived when he 
poured water upon them. Baker kept them dry for 
four years, and then revived them by water. Lately, 
however, it has been proved that the forms which re- 
vive are not identical with those which were dried up. 
The animalcules themselves died, but their eggs with- 
stood the severe heating of 150 degrees. In boiling 
water they would have perished. 

Spallanzani has proved that the common snail may 
be deprived of any of the four conditions of life and 
yet survive. It simply retires within its shell and 
goesto sleep. Spallanzani cut small openings in the 
shells of the snails. Through these he could clearly 
see the functions of life in operation. As the tempera- 
ture gradually diminished, these operations became 
weakerand weaker ; at degree all movements ceased, 
and the snail appeared to be dead. As soon as the 
temperature was raised, movements indicative of life 
began again ; by raising the temperature to normal 
height, the snail regained its normal powers. Thus 
the experimenter quickened and reduced life at his 
pleasure. To prove that the absence of heat suspends 
the snail's animation through the winter season, Spal- 
lanzani made the following experiments ; When the 
snail retired within its shell, it closed it hermetically, 
and both shell and operculum were impenetrable to 
air. The scientist bored a very small hole in the oper- 
culum and fastened a fine glass tube in it, excluding 
the possibility of air getting in. He then placed the 
snail under water and forced air into the shell through 
the tube. If there were any fine openings in the shell 
or the operculum, or if the snail before entering had 
filled the shell with air, the air forced into it by means 
of the tube would cause air bubbles to be visible 
through the shell ; but Spallanzani could not detect 
any. He made another experiment to test this. He 
bored a hole in the operculum of another snail, and 
again fitted an air-tight glass tube into it and filled 
the tube with quicksilver. He then turned tube and 
snail upside down and dipped the end of the tube into 
a cup filled with quicksilver. If the snail's shell was 
absolutely without air the tube would show it, for it 
would act like a barometer. 

Spallanzani found that there was no air inside of the 
shell. During the winter he placed several "snail- 
barometers" side by side with ordinary barometers for 
comparison. The "snail-barometers" acted exactly as 
the regular barometers. Spallanzani, however, went 
lurther. It was possible, he thought, that the snail, 
before shutting himself up, might have laid in a sup- 



ply of air. He therefore extended his experiments to 
many specimens, making examinations just after the 
snail had retired, in the middle of winter, and in the 
spring, and proved to his satisfaction that the snail 
had not breathed during the winter. He also kept a 
number of snails during the winter on the bottom of 
glass jars filled with water, oil and quicksilver, proving 
conclusively that they had no air supply during that 
time. To prove that it is want of oxygen that puts 
the snails to sleep, he set them in a vessel filled with 
hydrogen. For about ten minutes the interior organs 
acted as usual, breathing the hydrogen ; but suddenly 
they ceased, and the snail closed the shell by the oper- 
culum and lay still. At the end ot five hours Spallan- 
zani forced a little atmospheric air into the lungs of the 
snail, and almost immediately the heart began to act 
and the blood to circulat . When he stopped the 
supply of air, the operations of life also stopped. The 
snail remained immobile when carbonic acid gas or 
hydrogen was forced in. It is, consequently, the 
oxygen which sets the organism in motion. — Naturen 
og Mennesket (Copenhagen). 



A Portrait of Napoleon. 

Napoleon was at that time moderately stout. His 
stoutness was increased later on by the frequent use of 
baths, which he took to refresh himself after his 
fatigues. It may be mentioned that he had taken the 
habit of bathing himself every day at irregular hours, 
a practice which he considerably modified when it was 
pointed out by his doctor that the frequent use of 
hot baths, and the time he spent in them, were weak- 
ening, and would predispose to obesity. Napoleon 
was of mediocre stature (about 5 feet 2 inclies), and 
well built, though the bust was rather long. His head 
was big and the skull largely developed. His neck 
was short and his shoulders broad. The size of his 
chest bespoke a robust constitution, less robust, how- 
ever, than his mind. His legs were well shaped, his 
foot was small and well formed. His hand, and he was 
rather proud of it, was delicate and plump, with taper- 
ing fingers. His forehead was high and broad, his eyes 
gray, penetrating, and wonderfully mobile; his nose 
was straight and well shaped. His teeth were fairly 
good, the mouth perfectly modeled, the upper lip 
slightly drawn down toward the corner of the mouth, 
and the chin slightly prominent. His skin was smooth 
and his complexion pale, but of a pallor which denoted 
a good circulation of the blood. His very fine chestnut 
hair, which, until the time of the expedition to Egypt, 
he had worn long, cut square and covering his ears, 
was clipped short. The hair was thin on the upper 
part of the head, and left bare his forehead, the seat 
of such lofty thoughts. The shape of his face and the 
ensemble of his features were remarkably regular. In 
one word, his head and his bust were in no way in- 
ferior in nobility and dignity to the most beautiful 
bust which antiquity has bequeathed to us. 

Of this portrait, which in its principal features un- 
derwent little alteration in the last years of his reign, 
I will add some particulars furnished by my long inti- 
macy with him. When excited by any violent passion, 
his face assumed an even terrible expression. A sort 
of rotary movement very visibly produced itself on his 
forehead and between his eyebrows; his eyes flashed 
fire; his nostrils dilated, swollen with the inner storm. 
But these transient movements, whatever their cause 
may have been, in no way brought disorder to his 
mind. He seemed to be able to control at will these 
explosions, which, by the way, as time went on, became, 
less and less frequent. His head remained cool. The 
blood never went to it, flowing back to the heart. In 
ordinary life his expression was calm, meditative;, and 
gently grave. When in a good humor, or when anxious 
to please, his expression was sweet and caressing, and 
his face was lighted up by a most beautiful smile. 
Among familiars, his laugh was loud and mocking. — 
Memoirs by Baron Be Meneval. 



The Color of llie Electric Arc Lii<rht. 

Prof. J. A. Fleming has shown that the well known 
color of the light of the electric are from carbon points 
is due to the incandescence of the carbon filling the 
space between the positive and the negative rods. 
The true arc is here, and exists in a space filled with 
the vapor of carbon, which has a brilliant violet 
color. Examined by the spectroscope, the central axis 
of the carbon arc gives a spectrum marked by two 
bright violet bands. Outside this is an aureole of car- 
bon vapor of yellow or golden color. The electrical 
strain of the arc occurs chiefly at the surface of the 
crater which forms at the end of the positive rod, 
where, in fact, the principal work of generating light 
is done ; for 80 per cent of the total light of the arc 
comes from the incandescent carbon at this place. 
Thus, in a sense, the arc light is mainly an incan- 
descent light ; the effect being produced by the layer 
of carbon which is being constantly evaporated at an 
extremely elevated temperature. Hence the light of 
the carbon arc is not, and can never be, white, as it is 
sometimes described as being, but must always be 
tinted violet by the carbon vapor normally present be- 
tween the rods. 
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EVDYNAMIS NIGER. 

The islands of Oceania and Southern Asia harbor 
a little group of cuckoos (Eudynamis), which are char- 
acterized by a thick, strong, hooked beak that is 
very much curved on the top, while the under jaw is 
almost straight, strong feet, wings of medium length, 
and a long rounded tail. The male is usually black 
and the female is more or less spotted with black and 
white. 

The best known of this species is the Eudynamis niger 
or Caculus niger. The male is a brilliant greenish 
black, the female dark green with white spots on the 
back, white bands on the wings and tail, and under- 
neath it is white with black spots, which are elonga- 
ted near the neck and are heart-shaped on the breast. 
The eye is scarlet, the beak pale green. The length 
of the male is about 16 inches and of the female 
about 18 inches. This bird is found all through India 
and on the Malay peninsula and the Philippine 
Islands. He lives in gardens and groves, feeding 
mostly on fruits. 

The female seems to deposit its eggs only in the 
nests of the two species of crow found in India (Cor- 
vus splendens and Corvus culminatus). And these 
eggs are so often found alone that some think that 
the mother bird destroys the crow's eggs contained 
in the nest where she wishes to deposit her own, while 
others maintain that the young cuckoo throws the 
young crows out of the nest; we have also seen it 
stated that the mother crow raises the whole brood 
togetlier, bestowing the same care 
on the little interloper as on her 
own young ones. 

The natives of India are very fond 
of these birds and give them vari- 
ous names, which are an imita- 
tion of their notes, which please 
them so well that they often cage 
the birds, prizing them as other 
people do fine singers. The Euro- 
pean finds their few notes very 
tiresome. For our engraving we 
are indebted to Brehm's Thierleben. 



one class, and all the citizens belong to it. To speak 
of Labor as a distinct social classification is to out- 
rage the spirit and the principle of our institutions. 
It is not the sort of talk befitting Americans. — JVew 

York /Sun. 

m t • t m 

Colorado's Newest Railroad. 

Owing to the assured richness of the Cripple Creek 
gold district, two railroads — one tapping the Denver 
and Rio Grande, at Florence, and heading north, the 
other running south from Divide Station, on the Color- 
ado Midland — have been projected and pushed forward 
with all possible energy during the past few months. 

The Florence and Cripple Creek Railroad will open 
through to Cripple Creek on or about July 1. At the 
present writing its northern terminal is Victor, one of 
the principal towns of the Cripple Creek district, and 
connection is made at that point with six-horse stages 
running to the famous mining camp. The distance 
from Florence is a trifle over forty miles, and the ride 
is one of the prettiest and grandest in all Colorado. It 
was my privilege during the past week to make the 
trip, going in by way of Florence and out via Divide, 
and I predict that when these lines are completed, this 
little circle will become the most popular of all circle 
trips for tourists in Colorado. A steep climb from 
Florence takes you to the top of Mesa and affords a 
lovely view. Looking to thesouth, you see the myriads 
of oil wells marked by towering trestles, while the 
whole landscape for miles is dotted with enormous oil 



The <;atit Tliat Makes Trouble. 

As Senator Hoar told the stu- 
dents of a summer school at Wor- 
cester, recently, this country itself 
" is nothing but a great labor or- 
ganization," and the Debs strike 
" is nothing but a little labor union 
rising against a great one." 

The assumption of Debs and his 
crew that there is in this country 
a distinct class called Labor, and 
that they represent it, does violence 
to every American principle and 
tradition. 

In truth, labor and toil have 
been the lot of people from the 
beginning. They are all laborers 
here, or, at least, the drones are so 
few that they are not worth count- 
ing. The proposed Populistic in- 
come tax is made to discriminate 
against people with incomes ex- 
ceeding $4,000; and how many are 
there of them ? Only about 85,000 
out of 70,000,000 people, accord- 
ing to the estimate of the framers 
of tlie vengeful imposition. Of 
these 85,000, too, how many get their incomes without 
regular labor on their part ? The number is not 8,500. 
Even the richest of them are oftentimes the hardest 
workers, and the great mass of them is made up of 
people who have gathered by toil accumulations 
which they keep only by constant industry, or of 
men who are laboring day by day in the professions 
or in business. Hardly more than one in ten of them 
has any money which was not made by his own abil- 
ity and industrious application. In the whole Union 
there are not more than a hundred large fortunes 
which were not built up by the personal exertions of 
the men to whom they now belong. Take the rich 
railroad men. All of them, two or three familes ex- 
cepted, began poor. Nearly every superior railroad 
officer has worked his way up from the bottom of the 
ladder; and the same possibility of ascent remains 
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tanks, now nearly all under control of the Standard 
Oil Company, while beyond and to the west extends 
the most glorious of all ranges of the Rockies, the 
Sangre de Christo, the snow-topped peaks standing in 
bold and beautiful contrast with the bright green of the 
lowlands. Then comes the canon with its interminable 
windings along the banks of the stream which is cross- 
ed and recrossed no less than nineteen times within two 
miles on truss bridges. 

Puffing and snorting, our little narrow-gauge engine 
with its train of three oars toils and struggles up the 
grade, and at every turn the scene grows wilder and 
more beautiful. We are fighting with every revolution 
of the drivers, right into the very heart of the Rockies 
now, and with me the sensation of riding over a new 
piece of road is so .novel, I became positively enthusias- 
tic. Out of one canon, we plunge again in another. 



for those who are low down. They are all laborers | and at the farther end of this one make a detour of 



together, from the superintendent down to the switch- 
man, and each is paid according to the value of his 
services. 

It is a disgrace to an American that he is willing to 
be included in a specific class designated as Labor. Is 
he not an American citizen ? Has he not an equal 
voice in the government of the republic ? Why should 
he speak of himself as if he belonged to one of the 
fixed social gradations of an aristocratic system, 
when he is a member of a society in which all are 
laborers, and in which the capital is almost wholly 
held by men who began where he is, poor though he 
may be ? 

In this country there are no classes. There is only 



almost a complete circle before commencing the climb 
up the mountain. In a few minutes four tiers of track 
are seen below us, and when the summit is reached the 
scene is one of the finest I have ever looked upon. 
Dense foliage of the graceful quaking aspen and the 
sturdy pine covers all the mountains in the foreground, 
while again the Sangre de Christo forms the horizon to 
the south and west, its peaks standing in witching 
silhouette against the bluest and clearest sky in the 
world. And now we are approaching the richest 
treasure ground on the continent. Prospect holes are 
seen on all sides. Blue-shirted miners with laced boots 
are seen at every hand ; then comes in sight Blue Hill, 
the stronghold of the striking miners during the recent 



trouble, with its fort-clad peak. Winding and twist- 
ing and even climbing we pass close to the Strong mine, 
with its shaft-house destroyed, and the ground around 
it blackened by the explosion of an enormous charge 
of dynamite set off by the unruly element of the strik- 
ers, while eleven non-union men were in the drifts be- 
low. Fortunately and miraculously all escaped un- 
harmed after two days' imprisonment in the mine. 
Fine shaft houses are here seen on all sides, for we are 
now on one of the richest mountains in the district. Pass- 
ing numbers of log huts and rudely constructed cabins, 
we come to Victor, the present terminal station, crowd- 
ed with miners, soldiers, and idle men awaiting the 
mail and the Denver papers. Cripple Creek is still an 
hour's run by stage, so mounting to the top of the big 
" Concord," with its six horses, I watch the scene with 
intense interest. All is new to many of our passengers, 
as is evidenced by their excited manner and numerous 
questions. A motley crew of all sorts, colors and con- 
ditions finally crowd into and on top of the stage, and 
we are off. 

The Florence and Cripple Creek Railroad, which we 
have just left, is 40;% miles in length, has a grade vary- 
ing from one to almost four per cent, is admirably con- 
structed, and cost on an average $17,000 per mile, not 
including stations and terminal properties. 

Many of its curves are of 30 degrees, but so well laid 
and accurately raised that none of that disagreeable 
creaking or "singing," as the flange plays against the 
curve, is heard. Being a narrow gauge railroad, it was 
enabled to purchase at a low figure 
from the Denver and Rio Grande 
its supply of equipment, unused 
by the former company since the 
widening of its gauge to the stand- 
ard. The future of the camp in- 
sures the prosperity of the line, and 
even at the present time its earn- 
ings are most satisfactory. 

As we drive from Victor to Crip- 
ple Creek the grade of the new 
road is seen winding along the 
mountains, and hundreds of men 
are busy laying the steel and mak- 
ing ready for the early opening. 

Down through the gulch plunges 
our heavily-loaded stage, and 
through one continued succession 
of settlements we rush on a gallop, 
till, at the end of an hour, the arc 
lights of Cripple are seen. Pulling 
up at the hotel, another crowd wel- 
comes us, and such a crowd ! All 
quarters of the world, except China, 
have contributed to the population 
of this camp. Chinese are barred 
by local edict, and woe to any am- 
bitious Celestial who seeks his sani- 
tary mission within the confines of 
Cripple Creek. It may be uncon- 
stitutional, but the edict is none 
the less effective for a trifle like 
that. The large, gaudy office of 
the miserably wretched hotel is 
crowded far into the night with 
men on all errands, but every man 
in the outfit can produce at least 
one piece of rich ore from his cor- 
duroy suit with most wonderful de- 
tails as to the width of that par- 
ticular vein and the richness of 
New York Railroad Men. 



Glass Colorlii;;; 111 Oei-many. 

The beautiful coloring of certain varieties of glass 
now produced in Germany, and which is said to far 
excel some of the most noted French specimens, is an 
art practiced by the glassblower at the furnace, by 
means of an apparatus consisting of a sheet iron cylin- 
der, 20 inches long and 8 inches diameter, standing 
vertically, and having a similar cylinder riveted across 
the top. Kuhlow''s German Trade Review says that 
in the lower cylinder is an opening into which an iron 
ladle can pass, and the horizontal cylinder is provided 
with doors at either end, the one nearest the operator 
being so arranged that the blowpipes can be support- 
ed when the door is closed in a horizontal split running 
to its middle, the object to be treated being held in- 
side. While the glassblower is reheating his work for 
the last time in the furnace, an attendant takes the 
long-handled iron ladle, which has been heated red 
hot, shakss into it abuuc a spoonful of a specially pre- 
pared chemical mixture, and places the bowl of the 
ladle quickly in the opening provided for it in the ver- 
tical cylinder. The mixture immediately gives off 
vapor, which rises to the horizontal cylinders, where, 
meanwhile, the blower has placed his work, supported 
by the blowpipe and heated to an even red, turning it 
rapidly in the vapor. In a short time the object is 
covered with a changeable luster, is removed from the 
pipe, and (tempered like other ware in an ordinary 
oven, then cut, engraved, painted, or gilded as de- 
sired. 
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[From the Mount Lowe Echo.] 
Saturn and His Eclipses. 

The story of Saturn would be incomplete were I to 
omit in its recital to mention the vast number of total 
eclipses both of the sun and of the satellites themselves, 
and of the enormously long duration of those of the 
sun by the rings as seen from various latitudes both 
north and south of his equator. 

The nearest satellite revolves around the planet in 
22J^ hours, going through all its phases from new moon 
to full and back from full to new so rapidly that the 
• changes, "both in position and phases, would be visible 
to a Saturnian inhabitant. Seen first in the west as a 
narrow crescent, it would in five hours grow to a full 
round face, and would have moved half round the sky 
or over a space equal to the apparent size of our moon 
in two minutes. If the months of Saturn be reckoned 
by this satellite, there would be nearly thirty thousand 
of them in his year, or two and one-half times as many 
as our year has hours. But as he has, at least, eight 
attendant moons, there is opportunity for speculation 
as to which of these orbs should have the honor of 
regulating the length of the months. 

Let the reader imagine himself on the great globe of 
Saturn, in, say, north latitude corresponding to that 
of any place in Southern California ; he would behold 
three vast arches, the inner one nearly transparent, the 
middle one much the widest and opaque, and, outside 
of this, a much narrower one, also opaque, all extend- 
ing east and west from horizon to horizon. In the 
spaces between these arches he could distinguish 
the stars, some of the satellites, and, occasionally, the 
sun. Were he situated in, say, 20 degrees north lati- 
tude, at a certain season of the year, he would see the 
sun rise clear of the ring on the northern side, pass 
diagonally across them, being partly obscured while 
behind the crape ring, but shining brightly while in 
the space between it and the middle bright ring, and, 
passing behind that, would be totally eclipsed, but 
emerging, would cross the 1,700 mile interval between 
it and the exterior bright ring under which it would 
suffer another total eclipse, but from which it would 
finally reappear and pass the meridian clear of them 
all. It the afternoon a like series of eclipses, both total 
and partial, though in reverse order, will be witnessed, 
the sun setting, as it rose, clear of the rings. And this 
arrangement will last wi|,h but slight variation, dur- 
ing some part of the day, for 11 years and 306 days. 
In latitude 40 degrees north, the sun will, at a certain 
declination, both rise and set totally eclipsed, being 
seen unobscured only at mid-day, for the space of one 
year and 28 days. At this same latitude, with the 
sun's declination such that his apparent daily motion 
is paralled with the rings, the sun as he climbs high- 
er will, after many partial eclipses, pass behind the 
ring and a total eclipse, lasting from sunrise to sunset, 
will be produced. Each day on that planet as on the earth 
at this season of the year, the sun gradually ascends 
till his greatest declination north is attained, but always 
behind the ring. His descent then begins, but thirty 
times slower than that of our sun after June 21, until 
finally his lower climb emerges from the ring, when 
totality ends after having endured all through each 
day for a term of six years and 236 days or 5,543 Satur- 
nian days. Following this, for a long time, the eclipses 
will be partial until the sun is clear of the rings. 

Astronomers on our planet hail with delight the 
coming of a total solar eclipse, and hie themselves to 
the uttermost parts of the earth to observe its varied 
and interesting phenomena, even though it shall last 
but the brief space of two minutes, as the occasion is 
one of great value for the determination of the cause 
and nature of the sun's corona and many other matters 
pertaining to its physical nature, but what must their 
emotions be at the reflection of an eclipse so extended 
as those we have described ? Lewis Swift. 

Lowe Observatory, Echo Mountain, June 23, 1894. 



The Danger Point of Burnin;^ Oils. 

A demonstration of an interesting series of experi- 
ments upon the relative flash and danger points of min- 
eral burning oils of Scotch, Russian, and American 
origin took place at Linlithgow recently. The first 
experiment was made with Professor Abel's regulation 
test apparatus, in which oil is heated in an inclosed ves- 
sel two inches in diameter until the flash point is reach- 
ed. The sample tested was an American oil known as the 
Royal Daylight. It lighted at a temperature of 76°, or 
3' above the government standard. To show the arbi- 
trary character of the government test, a sample of the 
same oil was taken and placed in a vessel nine inches 
in diameter of exactly similar construction to that of 
Professor Abel, and in this case the flash point fell to 
69°. Next a popular Russian oil was tested, and was 
found to flash with the Abel apparatus at 84°, and in 
the extended experiment, when the larger body of oil 
was used, at 79°. 

Mr. Bishop, the chemist to the Linlithgow Oil [Com- 
pany, who conducted the experiments, next proceeded 
to illustrate the fire test. Pilling a miner's lamp of the 
ordinary construction, he placed a small spirit lamp 
under it, applying a light to the oil repeatedly as the 
temperature rose. At 90° the oil flashed; at 105° it 



burned for a few seconds; at 110° it burned steadily 
until extinguished by the closing of the lamp. Subse- 
quently the ordinary No. 1 oil of the company was 
tested by the regulation apparatus, a slow, tedious 
operation, for it did not flash until a temperature of 
116° was reached. A number of Young's duplex mptal 
lamps charged with Scotch, American, and Russian 
oil, which had been burning for some time, were also 
shown. A thermometer having been inserted into the 
several lamps, it was found that the temperature of 
both the American and Russian oils stood at 90" (or 17° 
above the standard), and of the Scotch oil at 88°. With 
a glass or a china lamp, the temperature in each case 
would have been several degrees lower, and it was 
further stated that from the construction of the lamp 
in ordinary circumstances no danger arose from the 
high temperature per se in the case of either of the 
foreign oils. In the event of an accident occurring, 
however, the results might be serious; and this Mr. 
Bishop next proceeded to demonstrate. Pouring a 
small quantity of American oil heated to 88° into a 
small metal cup, he applied a light and the oil immedi- 
ately ignited. With the Russian oil the result was 
similar, though the flame did not so quickly catch the 
oil. Next the lighted match was thrown into Scotch 
oil, also heated to 88°, when the light was at once ex- 
tinguished. — Chemical Trade Journal. 



California Borax ITIInes. 

Though every now and then reports come from the 
desert of rich finds of gold and silver, yet the greatest 
industry of Death Valley and the desert is the mining 
and working of borax. Twenty years ago borax was 
first discovered in California, west of the Slate range, 
seventy-eight miles from Mojave, the discoverer, John 
W. Searles, forming a company known as the San 
Bernardino Borax Mining Company, erected works 
which have been in constant operation ever since. 

The borax in the crude state forms a crust over the 
marsh. This crust is removed, hauled to the works and 
placed in solution in immense tanks heated by steam. 
After allowing the solution to settle, it is drawn off 
into cement vats, where it is allowed to crystallize. 
This operation is again repeated, when the borax is 
ready to be sacked and shipped to market. After the 
removal of the borax from the marsh, crystals of tincal 
again begin to form, which are worked but once, when 
they are in a salable condition. In order to facilitate 
this operation, water from the marsh is pumped into 
large tanks, in which the tincal forms. 

These works are models of mechanical construction, 
and are the best equipped on the desert. To the un- 
initiated, borax working is but a repetition of boiling, 
settling and crystallizing. The fuel used is crude pe- 
troleum, which is hauled in huge tanks from Mojave. 

The teams used in the transportation of the refined 
product are curiosities in their way — a wonder to the 
tenderfoot and a surprise to the teamster. As these 
wagons are the greatest in existence, carry the heavi- 
est loads and are seen no other place, a description is 
in order. The hind wheels are seven feet in diameter, 
front wheels five feet ; hubs, eighteen inches in dia- 
meter by twenty-two inches in length ; tires, six inches 
wide and an inch thick ; steel axles, three and one- 
half inches in diameter ; bed, sixteen feet long, four 
feet wide and six feet deep. Each wagon vveighs about 
8,000 pounds, and is capable of carrying 20,000 pounds 
at a load. Two wagons loaded with borax and an oil 
tank on a third wagon complete the train hauled by 
the borax team. The team consists of eighteen mules 
and two horses — twenty animals in all, which are 
driven by a bell cord, used as a jerk line. A carload 
(40,000 pounds) of borax is hauled each trip from the 
works to Mojave, and a tank of oil and two loads are 
hauled on the return trip. 

It takes eight days to make the trip, and in nearly 
twenty years not a trip has been missed. Stations at 
which water can be had, and where feed is stored, have 
been erected for the borax teams to put up. The borax 
company has done much to assist in the development 
of the desert, as water is furnished free of charge at all 
their stations. 

Prom the borax mine, twelve miles from Daggett, 
wagons of the same style and teams similar in makeup 
are used by the borax company. Not all the borax of 
Death Valley and the desert is found in marslies, and 
all the marshes, while having the same appearance, do 
not contain borax. 

In Purnace Creek canon of the Funeral mountains, 
and in the Death Valley marsh, borax is found in the 
shape of cotton balls, while in the San Bernardino 
Company's marsh none of these are found. The 
cotton balls are borate of Ihne and are scientifieally 
known as urexite. On taking them from the ground 
they can be pulverized easily, but after exposure to the 
air they become very dry and hard. They become so 
hard that it is necessary to put them through a 
crusher. 

Por months after the discovery of borax hundreds 
of prospectors braved the terrors of Death Valley, and 
many left their bones to bleach in that terrible sink- 
hole. Borax was searched for in unheard-of localities, 
but it was only known to exist in marshes and beds of 



old lakes. It was not until the discovery of silver in 
the Calico mountains that borax was known to exist in 
deposits or veins. A miner, more curious than his fel- 
lows, had a piece of white looking rock assayed, and 
made the wonderful discovery that hundreds of pros- 
pectors had traveled over a vein of boracic acid more 
valuable than any marsh then known. This was a 
set-back to all preconceived notions of borax mining, 
and the supposed-to-be valueless white rock of the 
Calico mountains became suddenly valuable. This is 
only another case of where the values at home were 
overlooked for the much-talked-of treasures of aiar- 
off land. The deposit at Calico is owned by the Pa- 
cific Coast Borax Company, and the product is shipped 
to their works at Alameda for reduction. 

Another and larger deposit of the same class was 
found at Monte Blanco, in a branch of Purnace Creek 
canon, but its great distance from a railroad made the 
working of it an impossibility. 

In Death Valley are the rotting remnants of two 
borax works — institutions which promised, for a time, 
to make their owners rich. With a fall in the price of 
borax and the establishment of more accessible rivals, 
abandonment was forced upon the owners. The works 
north of Furnace Creek, which were erected to utilize 
the product of Winter'sjdiscovery, closed in 1888, after a 
run of five years. The Eagle works, erected at a marsh 
belonging to a Frenchman named Daunet, have also 
been closed down for several years. 

Throughout all this country, with the exception of 
Death Valley, may be found the stakes of the railroad 
surveyor, and several practical routes for a railroad 
have been found, though none have yet been decided 
upon. At the time of the discovery of borax in Cali- 
fornia, the wholesale price was 50 cents a pound. At 
present it is worth about 8 cents. Over 20,000 tons are 
used annually, about one-third of which is produced 
in the United Sates. 



Vibrios in River Water. 

A recent number of the Arbeiten a.d. Kaiserliohen 
Qesundheitsamte contains an interesting paper, by 
Dr. Dunbar, on the detection of cholera vibrios in river 
water. As many as 4,100 samples in all were examined, 
855 being abstracted from the river Elbe alone, while 
samples from the Rhine, Weser, Oder and other rivers 
were also submitted to the special tests necessary for 
the isolation of cholera vibrios. The investigations 
were begun at the beginning of last August, and were 
continued until the middle of December. Only those 
vibrios which gave the cholera red reaction were sub- 
mitted to further cultivation and examination. Dr. 
Dunbar exercises great caution in the classification of 
the numerous vibrios he has isolated, and although in 
all important respects it was impossible to distinguish 
them from undoubted cholera vibrios, yet he prefers to 
describe those obtained from the river Elbe as Elbe- 
vibrios, those from the river Rhine as Rhinevibrios, 
those from the river Oder as Odervibrios, and those 
from the river Amstel as Amstelvibrios. Some of these 
vibrios when cultivated in ordinary peptone broth in 
the presence of air and at a suitable temperature, gave 
rise to phosphorescence, a phenomenon which was 
never obtained with the cholera vibrio ; but even this 
failed to serve as a mark of distinction, for out of 68 
cultures in which this characteristic appearance was 
exhibited, 38 only gave it occasionally, losing this 
power in some instances and exhibiting it in others. 
Elbevibrios were detected in the vicinity of Hamburg 
from July 19 down to November 4 ; after that date, 
although samples were daily examined, none were 
found. But whereas these cholera-like vibrios were 
not found after November 4 in the running water, 
they were found more than a month later, on Decem- 
ber 19, in the mud at the bottom of the river ; the lat- 
ter, remarks Dr. Dunbar, probably offering them an 
opportunity of remaining in a dormant condition for 
considerable periods of time until chance and suitable 
circumstances enable them tp become again redistri- 
buted in the stream itself. These Elbevibrios were 
found on 21 occasions in the tap water as delivered to 
the city, and once in this water after passing through 
a Berkefeld cylinder, which was investigated on fifty 
successive days. 



Petroleum in Sumatra. 

The deposits of petroleum discovered a few years 
ago in the Province of Lanhkat, in the northern por- 
tion of the island of Sumatra, and along the coasts of 
the Malacca Straits, are being rapidly developed. Con- 
cessions have been granted by the Dutch Indian gov- 
ernment to both Dutch and English capitalists, but at 
present only the Dutchmen have worked their conces- 
sions. The area of the lands conceded amounts to 318 
square miles, and it is believed that this portion of the 
island is very rich in petroleum. The wells are put 
down very near to the coast, so that the expense of 
carriage and shipment is not heavy, and, as the 
quality of the oil is very good, it is thought Sumatra 
may, before very long, enter into serious competition 
with Russia and America, the more so as this portion 
of the coast possesses a deep and well-sheltered 
harbor. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 

Steam Generator.— Charles W. Van- 
derburgh, Seattle, Wasli. This generator has at its base 
mud drums on three sides, one of them having the feed 
water inlet, and upwardly extending pipes from all the 
drums connecting with a steam pipe from which^team is 
conveyed to the place of use^ Transverse coils are ar- 
ranged low down m the furnace, and connect with the 
vertical pipes at the sides, while other pipes, above these, 
are centrally located and designed to contain dry steam. 
The generator is designed to make steam rapidly, and so 
dry steam will always be ready for use, with compara- 
tively little fuel, while the blowin^fE of deposits is rea- 
dily effected. 

Coal Dump. — Joseph J. Lane, Nelson- 
ville, Ohio. This device is especially designed for un- 
loading coal or ore cars, holding the car on the tipple 
during the operation of unloading, and automatically re- 
leasing the loaded car as soon as a second loaded car 
comes on the tipple. The invention also provides for 
spreading the rails adjacent to the end of the tipple, 
avoiding the danger of clogging, etc. Vertically mov- 
able spring-actuated stop pieces proje in the path of 
the car wheels and hold the car on the tipple during the 
unloading, the stop pieces being connected with track 
levers actuated by the weight of the cars. 

Dumping Scow.— William Fallon, New 

York City. This is an improvement on a formerly 
patented invention of the same inventor, for a dumping 
apparatus adapted for use on a scow or car, whereby the 
entire bottom and sides of the car may be thrown quickly 
into inclined position, dumping the load on tw(^ sides of 
the car, its upper central portion also moving outward to 
insure perfect dumping. The apparatus is of simple and 
substantial construction, and simple and convenient 
means are providedjf or throwing the car back to normal 
position, latches holding the sides upright when the car 
is loaded. 

BRA.KE. — Francis D. Verran, Republic, 
Mich. For cars used in mines working on inclined 
planes this brake is especially adapted. It may be ap- 
plied to cars of ordinary construction or skips carrying 
men or material on slopes, to arrest a car or train in case 
the draught rope or chain breaks, the brake mechanism 
being brought into operation automatically by the reverse 
motion of the car caused by its gravity. 



carried upward, while a hood over the upper portion of 
the machine will guide large masses of hay over the top 
of the elevator. The machine, is of simple and compara- 
tively inexpensive construction. 

Thrashing Machine Attachment.— 

William L. Johnson and William L. Hay. Franklin, Tenn_ 
An air blast stacking attachment has been devised by 
these inventors, one which can be readily connected to 
any of the modern thrashing machines, affording effect- 
ive means for stacking the straw without the aitl of ele- 
vator devices and the hands employed therewith. The 
blast devices are arranged to discharge a divided blast, 
to more effectively separate the chaff and straw from the 
grain at the final separating screen, and force such straw 
and chaff out with the bulk or heavy straw through a 
condensing chamber and a stacking tube. 



Railway Appliances. 

Tie Plate.— Walter H, Wilson, New 

York City. This plate has longitudinal ribs on its upper 
surface, and guards for the rail-securing spikes, the 
guards being 'separate from the plate, and fitting be- 
tween the ribs, and having spike-like shanks entering 
the tie. It is designed to aid in preserving the ties, and 
effectually prevent shearing and grinding of the spikes by 
the rails. 

Switch.— William C. Dillman, Brook- 
lyn, N. Y. Two patents have been granted this inventor 
for an extremely simple switch and switch-working 
mechanism which may be readily applied to an ordinary 
railway, and to the usual swinging switch rail or point. 
It is particularly adapted for use on street railways, its 
operative parts being arranged beneath the roadbed and 
protected from snow, dirt, etc. It has but few parts, is 
not likely to get out of order, and may be conveniently 
worked from a moving car. 

Rail Joint. — Dr. Miles O. Perkins, 

Galveston, Texas. According to this improvement the 
base plate, seated under the meeting ends of two rails, 
is made with inwardly projecting flanges, which reach 
over the base of the rail toward its web, but without 
touching either. These flanges of the chair afford seats 
for the engagement of spring side plates, in the nature of 
levers, their lower edges bearing upon and against the 
base of the rails, while a short arm bears in grooves or 
seats in the under side of the flanges. The side plates 
do not reach quite to the under side of the rail tread and 
are fastened together and to the web of the rail by bolts, 
thus clamping the rails by a spring action adapted to 
recover all wear. The patent is numbered 521,667, and 
the improvement was described in our issue of July 7. 



pocket at one side leading into the interior of the bag, a 
tubular plug with gland fitting in the extension, while a 
thermometer is so secured to the bag that its bulb ex- 
tends through the projection into the interior of the bag. 
The attachment may be made to rubber or other bags or 
vessels used in the irrigation of wounds, etc., before, 
during, and after operations. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



Electrical. 

Electrolytical Apparatus.— Oscar 

Knofler, Charlotteiiburg, Germany. According to this 
invention a series of electrodes consist of an insulating 
frame and of separate conducting plates set therein after 
the fashion of window panes, separate apartments being 
arranged between the electrodes for the reception of the 
electrolyte, and electrical connections to the end elec- 
trodes. By alternately arranged electrodes and frames 
special compartments are formed in each frame for the 
liquid to pass through, so that the electric current passes 
from one electrode through the liquid to the next follow- 
ing electrode, and so on, in each compartment the face of 
one electrode forming the anode and the opposite face of 
the other electrode the cathode. Very high tension cur- 
rents may be used. 

Electric Belt.— William E. J. Law- 

lor, Portland, Oregon. This belt is tubular, inclosing a 
series of batteries linked together, webbing being secured 
to the inner surface of the belt at the rear, and electrodes 
secured to the webbing being connected by a wire with 
one end of the chain of batteries, while an electrode on 
the front portion of the belt is connected by a wire with 
the other end of the chain of batteries. An auxiliary 
belt in the form of a loop has electrodes conne te*;. by a 
wire with one end of the chain of batteries. The bat- 
teries are readily removable from the belt for cleansing, 
and are recharged by simply dipping in a cup or bowl of 
the electrolyte. 



Agricultural. 

Hay Rake and Loader.— Peter M. 

Thompson, Anaconda, Montana. In this machine the 
teeth accommodate themselves to undulating ground, and 
may be readily raised and lowered and adjusted to or 
from the elevator, adapted to carry the hay or straw 
from the lower to the upper portion of the loader and dis- 
tribute it. The elevator is quite light, yet durable, and 
the hay or struw will not drop therefrom while being 



iniscellaneous. 

Process of Purifying Glue.— Peter 

Cooper Hewitt, New York City. This invention pro- 
vides a simple, inexpensive and effective method of re- 
moving impurities from glue, also easily removing the 
purifying agent, odor and color, and imparting to the 
glue high qualities. It consists in mixing casein in 
solution with the glue solution, the casein uniting with 
albuminous substances and other impurities and becom- 
ing insoluble, that the resulting coagulum may be readily 
removed. Albumen may also be added with the casein 
and the mixture heated. The glue may be bleached 
either before or after clarification, the casein being par- 
ticularly adapted to remove color from the glue, in con- 
nection with other bleaching agents. 

Disinfecting Device.— Salomon and 

Emil Taussig, New York City. This is a portable de- 
vice to disinfect places where there are contaminating 
exhalations. It is compact in form and inexpensive, 
and continuously supplies a regulated amount of disin- 
fecting fiuid to a porous medium of considerable area 
exposed to air currents passing through the device, 
whereby the air will be impregnated with the vaporized 
disinfectant. The invention also provides a liquid- 
dropping device for disinfecting air currents, or for in- 
termittent deposit of a disinfecting fluid in cesspools, 
water closets, etc. 

Sawhorse.— Charles D. Snell, Oxford, 

Me. In this horse the log to be sawed is supported by 
conical rollers of different inclinations, whereby the log 
may be readily moved endwise with the use of one hand, 
whether the log be light or heavy, and by means of a 
clamp operated by the foot of the sawyer the latter is 
permitted to stand substantially erect, and to use both 
hands with perfect freedom in the action of sawing. 

Lubricator for Journals. — Pan- 

kratz Knauer, Elizabeth, N. J. This inventor has de- 
vised a novel arrangement of spring-supported disks 
whereby a single series of disks is disposed directly be- 
neath the journal, having sufficient contact therewith to 
effect a perfect lubrication with a minimum of friction. 
The journal box is supplied with oil enough to surround 
the lower portions of the disks at all times. 

Saliva Pump. — Allison R. Lawshe, 

Trenton, N. J. This is an apparatus for the use of doc- 
tors and dentists, for the removal of saliva from a 
patient's mouth while undergoing treatment. The in- 
vention consists of a receiver connected at its bottom 
with a pipe carrying on one end a valved mouthpiece 
and at its other end a discharge valve leading to an out- 
let pipe, an air bulb being connected by a pipe with the 
top of the receiver. 

Clamp.— Alta M. Cole, Asheville, N. C. 
This is a device more especially designed for the use of 
engravers, to hold plates, brushes, mirrors, and other 
articles to be engraved, and permit the engraver to work 
with greater facility. A face plate is mounted to revolve 
upon a base, and adjustably secured to the plate are 
clamp bodies with seats on their inner faces, face pieces 
being secured in the seats of the bodies, and there being 
screws for adjusting the face pieces. 

Heater. — John McLoughlin, Boston, 
Mass. This heater is preferably arranged as a fireplace, 
and is designed to use gas. The fire box in front of a 
hot air chamber has blocks of clay and asbestos to re- 
present fuel, gas supply pipes opening into the lower 
end of the box, and from the top of the hot air chamber 
lead air outlets discharging into the room, or to be con- 
nected with passages to another room. The gas for 
combustion is mixed with air as it passes to the fire box, 
and the arrangement is such that either one or three 
flames may be kept burning. 

Sash Lock, Lift and Balance. — 

Onslow K. Gardner, Pittsburg, Pa. This invention is an 
improvement in such locks operating in connection with 
a rack attached to the side of a window frame. A toothed 
wheel is joumaled in a laterally slotted case, through 
which projects a toothed locking pawl curved corre- 
sponding to the wheel, over which it extends, while a 
spiral spring bears on the shank of the pawl. 

Hook and Eye.— Frederick W. Wall, 
Fort Worth, Tex. Each member of this hook and eye 
is made of a continuous piece of wire doubled on itself 
to form a base part and a return part, and upon each 
member at the rear are opposite side loops to be secured 
by stitching to a garment, while forwardly, and near the 
point of the meeting edges of a garment, are larger op- 
posite branches or loops designed to prevent gaping of 
the dress, these branches-forming an unbroken edge or 
continuation, and preventing the garment from being ac- 
cidentally unhooked. 

"Victor'' Washing Machine.— 

Thomas Bunker, Weeping Water, Neb. This machine 
has a corrugated bottom and removable corrugated sides, 
in connection with a simple collapsible and expansible 
rack. It is actuated easily by a handle lever, and 
arranged with pins placed in such a way that they cause 
the clothes in the tub of the machine to be revolved 
around and around against the corrugations, the rack 
being alternately closed and opened, and the clothes 
being thus thoroughly rubbed and washed without being 
injured. 

Hot Water Bag Thermometer. — 

Henry Weinhagen, lloboken, N. J., and Ferdinand 
King, New York City. According to this invention the 
hot water bag is made with a tubular projection or 



new books and publications, 

Transactions of the American In- 
stitute OF Electrical Engineers. 
Vol. X. New York City : Published 
by the Institute. 1893. Pp. x, 719. 

This large , closely primed volume, to a certain extent, 
produces a depressing effect, as showing the immense 
activity now existing in the electrical field, and as indi- 
cating the necessity of constant reading and study for 
those who desire to keep up with the day. It is veryevi- 
dent that the time has come when the electrical engineer 
will have to submit to the mood of the day and become 
a specialist, not in his own science of electricity only,but 
in some particular branch thereof. Perhaps one of the 
most valuable features of these transactions, of which 
this is the tenth volume, are the very full discussions and 
communications relating to the papers which are printed 
immediately after each of them. 

L' Aluminum, le Manganese, le 
BA.RYUM, LE Strontium, le Cal- 
cium ET LE Magnesium. A. Lejeal. 
Introduction par M. Q. Le Verrier. 
Paris : Librairie J, B. Bailliere et 
Fils. 189i. Pp. 348. Price $1. 
This work is mainly devoted to one metal, aluminum, 
but the author has gone beyond this subject, and has 
added to aluminum, its treatment, and metallurgy. He de- 
votes several chapters to manganese, barium, strontium, 
calcium, and magnesium. The book is illustrated and very 
excellently printed. It is to be noted that the chemical 
formulae are all given in the old system— something which 
should be taken due cognizance of in perusing the book. 
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The charge for Insertion under this head is One Dollar a line 
for each insertion : about eight loords to a line. Adver- 
tisements must be received at publication offi,ce as early m 
Thursdaa morning to appearinthe following week's issite 



" Uu S." metal polish. Indianapolia. Samples free. 

Wanted— A sandblast machine for obscuring sheet 
glass. F. J. Riester. 29 Pearl Street, Buffalo, N. Y. 

Distance Reading Thermometers.— See illus. adver- 
tisement, page 32. Ward & Doron, Rochester, N. Y. 

Screw machines, milling macliinea, and drill presses. 
The Garvin Maeb. Co., Laierbt and Canal Sts., New York. 

Centrifugal Pumps for paper and pulp mills. Irrigating 
and sand pumping plant s. Irvin Van Wie, Syracuse, N. Y. 

Patent for Sale— Wire implement, useful in all fruit 
and agricultural sections. M. S. Moremen, Switzerland, 
Florida. 

Emerson, Smith & Co., Ltd., Beaver Falls, Pa., will 
send Sawyer's Hand Book on Circulars and Band Saws 
free to any address. 

Split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., PbiladelpbiatPa. 

The Carter Pressure Water Filter and Purifier, for 
hotels, factories, etc. See illustrated adv., page 47. 
Field Force Pump Co., Lockport, N. Y. 

The best book for electricians and beginners in elec- 
tricity is '* Experimental Science, "by Geo. M. Hopkins. 
By mail, 14 ; Munn & Co., publishers, 361 Broadway, N. Y. 

Competent persons who desire agencies for a new 
popularbook.of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American oflQce, 361 
Broadway, New York. 

Patent Electric Vise. What isclaimed, is time saving. 
No turning of handle to bring Jaws to the work, simply 
one sliding movement. Capital Mach. Tool Co., Auburn, 
N. Y... 

Coal Oil Johnny's'* petroleum soap removes ink and 
grease from printers' and mechanics* bands. Unsur- 
passed also for toilet use. Used by U. S. government. 
Sold by M. Jenkins, 124 Warren Street. New York. 
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TABLE OF CONTENTS. 

An elegant plate m colors showing a half stone and 
half frame summer cottage erected at a cost of 
$4,500. Perspective views and floor plans. Mr. H. 
Howard, architect. New York City. An attrac- 
tive design. 

Plate in colors showing a Queen Anne dwelling at 
Melrose, Pa., recently erected for W. H. Miller, 
Esq. Perspective elevation and floor plans. Cost 
S8,500. Mr. A. M. Walkup, architect, Phila- 
delphia, Pa. 

Full page engraving of Nonsuch Palace. 

A half-timbered house at Eosemont, Pa., recently 
erected for John H. Converse, Esq., at a cost of 
$11,000. Perspective elevation and floor plans Mr. 
T. P. Chandler, Jr., architect, Philadelphia, Pa. A 
handsome design. 

Engravings and floor plans of a cottage at Jamaica, 
L. I., recently completed for B. S. Waters, Esq. 
A popular design of American style. Cost $5,800 
complete. Messrs. Dans & Oborne, architects, 
Brooklyn, N. Y. 

Residence at Yonkers, N. Y., recently erected for 
Cheever N. Ely, Esq. Perspective elevations and 
floor plans. Mr. Augustus Howe, architect, New 
York. A pleasing design. 

A dwelling at Hackensack, N. J., recently erected 
for Mrs. Maria Bogart. Perspective elevations and 
floor j^lans. Mr. W. L. Stoddard, architect, 
Tenafly, N. J. A model design. 

8. A. colonial cottage at Hartford, Conn., erected for 

W. F. Goody, Esq. An attractive design. Floor 
plans and perspective elevations. Cost $4,750 
complete. Mr. Henry D. Hooker, architect, New 
York City. 

9. A residence at Edgewater, 111., recently erected for 

G. F. Lange, Esq. Perspective elevations and floor 
plans. A pleasing design. 

10. A residence at Bryn Mawr, Pa., recently erected for 

Prof. Herbert W. Smyth, Three perspective ele- 
vations and floor plans. Cost complete, $6,500. 
Mr. J. C. Worthington, architect, Philadelphia, 
Pa. 

11. A picturesque country cottage at Greenwich, Conn. 

Perspective elevations and floor plans. Messrs. 
A. H. Throp & W. S. Knowles, architects, New 
York City. An attractive design. 

12. Design for a stairway. 

13. Miscellaneous Contents : The passing of the carpet, 

illustrated.— Why not remodel the old home? Illus- 
trated.— Mott's " Sunray" steam boiler, illustrated. 
—Modern brick machinery.— The "Ideal" sash 
pulley, illustrated.— Improved wood working ma- 
chinery, illustrated.— Elevators for the New Com- 
mercial building, Philadelphia. — Architectural 
wood turning, illustrated.— The Beveridge cooker, 
illustrated. — The Variety wood worker, illustrated. 
—The " Monarch" fireproof partition, illustrated.— 
View of the Hotel Phcenix, Winston, N. C. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine of Architec 
TUKE, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., Publishers, 

361 Broadway, New York. 
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HINTS TO CORRESPONDENTS. 

Names and Addi-ess must accompany^ all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered m reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. ^ 

Buyers wishing to purchase anj article not advertisecl 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Pnce 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(6164) E. B. T. asks: What is the best 

method of annealing tool steel ? A. Slow cooling of tool 
steel buried in hot ashes or lime from a full red heat is 
the approved way of annealing for ordinary use. For 
producing an extra soft steel for die sinkers' and punch 
cutters' use, the steel is taken from the ash or lime bath 
just as the red heat has disappeared and plunged in 
water. This is called water annealing and makes th( 
steel soft and suitable for delicate chiseling and engrav 
ing. 

(6165) A. M. W, says : Will you please 

tell me how to make an inking pad for a rubber stamp* 
A. Thefollowingissaid to be a cushion that wdl give 
color permanently. It consists of a box filled with an 
elastic composition, saturated with a suitable color. The 
cushion fulfills its purpose for years without being re- 
newed, always contains sufficient moisture, which is 
drawn from the atmosphere, and continues to act as a 
color stamp cushion so long as a remnant of the mass or 
composition remaine in the box or receptacle. This 
cushion or pad is too soft to be self-supporting, but 
should be held in a low, flat pan, and have a permanent 
cloth cover. The composition- consists preferably of 1 
part gelatine, 1 part water, 6 parts glycerine, and 6 parts 
coloring matter. A suitable black color can be made 
from the following materials : 1 part gelatine glue, parts 
lampblack, aniline black, or a suitable quantity of log- 
wood extract, 10 parts of glycerine, 1 part absolute alcohol, 
2 parts water, 1 part Venetian soap, J part salicylic acid. 
For red, blue, or violet, 1 part gelatine glue, 2 parts ani- 
line of desired color, 1 part absolute alcohol, 10 parts gly- 
cerine, 1 part Venetian soap, and J part salicylic acid„ 

(6166) J. T. V. says : Will you please 

tell me what kind of paint I can use on old developing 

trays ? A. Use asphaltum varnish, or coat the bottom or 

sides of the wooden tray with 

By weight. 

Resin 1 part. 

Beeswax 2 " 

Paraffine , .3 " 

Melt.the above first, warm the tray, and while hot apply 

composition with a brush. 

(6167) S. W. R. asks where to gret a very 

sensitive and not too expensive galvanonieter. I have 
several catalogues from dealers, but the instruments are 
all very expensive. I require an extremely sensitive in- 
strument, that is to say, I need an- instrument that will 
detect extremely weak currents, but not costing more than 
$12 to $15. A. You can procure a galvanometer of this 
kind from dealeij in electrical goods who advertise in 
our columns, or you can readily make a galvanometer of 
this kind. You will find directions in the Supplement. 

(6168) S. J. M. asks : 1. Will a telephone 

not using a battery work through one wire, having 
ground connection for return current, say a 1 mile 
line ? A. Yes. 2. How can the zinc in a gravity bal- 
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tery be preserved when the battery is not in use for some 
time? A. By removal from the solution. 3. What ap- 
paratus can be put into a telephone circuit to ring bells in 
two rooms ? A. A magneto-electric machine. 4. What 
cheap work on the setting up and working of telephones 
uould you recommend to beginners? A. "Practical 
Telephone Handbook." By Poole. $1 by mail. 



Communications Received, 

' On Forms of Matter and Energy." By C. P. S. 
' Lime and Fertilizers." By W. F. M. 
' On a Proposed Ship Canal." By I. B. 



TO INVENTORS. 

An experience of forty-tour years, and the preparation 
of more than one Hundred thousand applications for pa- 
tents at h»me and abroad, enable us to understand the 
laws and practice on troth continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at borne or 
abroad, are invited to write to this office for prices 
which are low. in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 361 Broad- 
way, New York. 
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INDEX OF INVENTIONS 

For tvhicli LetterM Patent of the 
United Stateti were Granted 

July 17. 1894, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 

Acid, manufacturing hypochlorous, G. A. Cannot 523,263 

Addresser, J. R, Van Wormer 623,025 

Adjustable chair, J. R. Miller 523,049 i 

Advertising device, token, W. Cummings 523,269 

Advertising machine, coin-controlled, H. A. 

Manley 523.126 

Aerating water used in baths, process of and 

apparatus for, W. Lippert 523,220 

Air compressor, compound hydraulic, W. A. 

Babcock 523,064 

Alarm. See Fire alarm. Thermostatic alarm. 

Alarm signal, automatic, Bodley & St. Martin 523,194 

Armature bar and making same, Weber & Marc- 
ley 523,027 

Armatures, means for ventilating, T. C. Coyken- 

dall 523,161 

Bag holder. E. Attaway.... 523,097 

Baking powder can and measure, H. R. Brown 523,195 

Banjo. R. Kuenstler 523,042 

Battery. See Galvanic batterv. 

Battery plates, making, W. L. Silvey 523,055 

Beer faucets and returning same to kegs under 
gas pressure, apparatus for collecting drip- 
pings from, H. Genovar 523,274 

Belt, cartridge and game, J. R. Randle 523,052 

Belt, metal driving, H. Sewrey 523,012 

Bicycle, P. Weber 523.186 

Bicycle saddle, A. L. Garford 523^15 

Bicycles, etc., variable speed gearing lor, A. B. 

Stebbins 523,246 

Block. See Grip block. Printing block. 

Blower, steam jet. D. .I.Crozier 523,198 

Boat seat, buoyant, G. Perkins 523,151 

Boiler. See Steam boiler. 

Bone black kiln, J. T. Trory 523,248 

Book, check or voucher, D. A. Mclntyre 523.000 

Book, order, J. P. Browniee 522,963 

Booth, portable, J. W. Ernest 523.141 

Bottle corking machine, S. B. Smallwood 5^,015 

Bottle filling apparatuses. B. Smallwood 523.014 

Bottle filling machine, S. B. Smallwood.... 523.013, 523,016 
Bottle safety closing device, R. P. De Sennevoy.. 523,153 
Box. See Call box. Cash box. Collapsible box. 

Signal box. 
Bracket. See Shaae roller bracket. 
Brake. See Gar brake. 

Brake shoe, W. D. Sargent 523,084 

Brick, H. Loftie 523.076 

Brick kiln, P. Gonder 523.275 

Brush, W. Wallach 523,058 

Buffing roll, H. A. Webster 523.157 

Burner. See Vapor burn er. 

Burner for burning gaseous fuel, J. F. Hewitt 523,036 

Button, covered. A. M. Lougee 523.149 

Call box, magnet, C. E. Scrlbner 523,132 

Can. See Baking powder can. Garbage can. Oil 
can. 

Canister and measure. G. R. Connally 

Car brake, C. Keiner 

Car brake, P. Leen 

Car, convertible fruit. B. E. Barton 

Car coupling, W. W. Culbreath 523,268 

Car coupling, O. Hood 522,984 

Car door, I. V. Kelly 523,211 

Car door operating attachment, A. M. King 523,213 

Car ventilator, railway passenger, J. Krehbiel 523,167 

Carbureting apparatus, air, Clarke & Griffen 522,968 

Carriage. C. N. Dennett 522,975, 522,976 

Carriage, transformable, J. E. W. Schuricht 523,179 

Cash box, W. C. Simmons 523,086 

Cash register. C. J. Passick 523.174 

Cash register and indicator, W. E. Brooke..523,101, 523,102 

Cash register and indicator, J. P. Cleal 523,106 

Casting machine, type, G. H. Ziegler. 

523,255, 523,256. 523,301 
Chair. See Adjustable cbair. 

Chair, G. A. Kollenberg 523,287 

Chair fanning attachment, rocking, O. Drake 523,318 

Chalk lines, self -chalking. J. Wilson.... 523,189 

Chlorine monoxid, apparatus fcr the manufac- 
ture of, G. A. Cannot 523,263 

Churn, etc., "automatically operated, M. S, 

Thomas , 

Churn dasher, J. E. Finley 

damp. See Concentric ciamp. 
Clip. See Wheel rim clip. 

Clipper. lawn, E. W. McGuire 

Cloth sponging cylinder, R. K. Colson 

Oothesdrler, P. Jodoin 

Cock for air brake systems, stop, J. C. McNabb... 

Cofltee pot. W. D. Wells 

Coffin lid fastening and hinge, L. G. Kregel 

Collapsible box, J. Jowett , 

Combustion apparatus, E. F. Paddon 

Commutator for dynamo-electric machines 

Thomson 

Concentric clam p. J. Riddell.. 

Conveyor, screw,; F. Prinz 

Conveying machinery. D. C. & T. W. Saeman. 
Cooler. See Mould cooler. 

Cork finishing machmery. J. Lowman 

Corks, machine for making hollow. F. C. Truslow 523.297 
Corn from cobs, machine for cutting, W.S. Plum- 

mer 

Coupling. See Car coupling. Thill coupUng. 
Crusher. See Ore crusher. 

Crushing or grinding mill, R. E. ShUl 

Cultivator, M. W. Beard 

Cultivator, N. Maxfield et al 

Curling irons, gas burner attachment for heating, 

Wellpott & Boellner , 

Currents, method of and apparatus for transform- 
ing alternating into continuous, J. F. Kelly... 522.^8 

Cutting tool for granite, etc., W. C. Young 523,095 

Cyclometer, J. Butcher 522,965 

Damper stove, E. C. Cole 523.267 

Die, C. Wagenfohr 523,300 

Dimethylpiperazin tartrate, C. Stoehr 523,018 

Dough from cereals, process of and apparatus 

for the production of, P. I. Gelinck 523,116 

Drier. See Clothes drier. Grain drier. 

Dust inhibitor, J. L. King 522,989 

I>ye, black, R. Vidal 523.11^ 

Dyeing apparatus. E. Masurel 523.047 

i'^aves trough hanger, D. Soames 523.243 

[■electric distribution and generation, system of, 

E.J. Houston 522,986 

vllectric light filaments, material for making, G. 

A . Cannot 523,264 

Electric machine, magneto, E. Tilmann 523,247 

Electric motor, J. F. Denison 523,140 

ElGCtri", switch, J. F. Kester , i>23,074 

Electrical conductor, G. H. Blakesley 523,160 

Kloctrinal connection cord, A. H. McCulloch „ 522,999 

KlectroJytie cells, diaphragm for, C. N. Waite 523,026 

Electroplating, process of and apparatus for, C. 

M. Barber 523,099 

Elevator controlling device, A. N. Calkins 523,197 

Elevators, automatic stop device for hydraulic. 

H. R. Smith 523.242 

Engine. See Rotary steam engine. Steam en- 
gine. 
Engine, E. Moecickl , 023,123 
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. 523.107 

. 523,315 
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. 523,188 

. 523,041 

. . 523,038 
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Ethyl chloride, etc.. receptaclefor, J. Bengue.... 523.159 

Exhibiting device, W. C. Fawkes 522.979 

Explosive, smokeless, F. G. Du Pont 522,978 

Extractor. See Stump extractor. 

Eyelet for vehicles, curtain. C. D. Dickerson 523,199 

Feed roll, sectional, McCay & Moulton 523,2'JO 

Fifth wheel, D. Wilcox 523,252 

Fire alarm, J.J. Orvis 523,003 

Fire escape, B. Fox 522.981 

Fire escape, F. Kopp 522.990 

Fireplace front. J. F. Hewitt 523,037 

Flag holder and cane, combined, N. Smith 523,293 

Flask. See Moulder's flask. 

Floor construction, metallic, Francis & Dawley... 523,143 

Floor jack, J. L. Kobler 523,214 

Fluids, apparatus for indicating the flow of. H. S. 

Maxim 522.995 

Forging or hammering metal, machine for, L. A. 

Parrock 523,050 

Furnace. See Regenerating furnace. 

Furnace. J. J. De Kinder 523,040 

Furnace. S. M. Trapp 523.089 

Furnace, J. W. Upson 523,249 

Fuse for projectiles, percussion, W. J, Dungan.... 523,110 
Gauge. See Liquid gaupre. 

Galvanic battery, G. Hewett 522,983 

Garbage can, S. Lebach 523.125 

Garment and belt, combined military, B. Rice 523,177 

Gas, apparatus for manufacturing, F. Mayer 623,224 

Gas. apparatus for the manufacture of, E. R. 

Ellsworth 523,112 I 

Gas meter, Pudan & Fulton 523,291 I 

Gate. Ferris & Thomas 523,202 j 

Glass brick and manufacture thereof, Oetttnger I 

& Schreiber 523.152 

Glass rolling apparatus, Brogan & Malloch 522,961 

Glycerine and salt from spent soap lye. recover- < 

ing, E. K. Mitting 522.998 1 

Governor and reversing gear, engine. H. H. Kel- 

ley 523,210 ' 

Grader attachment, road, W.E.Sullivan 523,134 

Grain drier, I. G. Hooper 522,985 

Grain drill cleaning attachment, E. ,1. Kemper.... 523,212 
Grain scouring or polishing machine, G. W. Mead 522,996 

Grip block, G. S. Fonts 523,273 

Guitar, L. F. Malkemus 523,079 

Gun, bomb, F. W. Luscomb 52;i,289 

Gun, water power machine. P. B. Tyler 523,185 

Guns, e.ieetor for breakdown, G. A. Sachs 523,130 

Hand rest, chirograpber's, W. T. Smith 523.087 

Hanger. See Eaves trough hanger. 

Hatchway guard, elevator, J. W. Burdwin 523,196 

Hay carrier track and its connections. M. G. 

Grosscup 523,145 

Hay loader, C. E. Lindstrom 522,992 

Hay press. S. W. Bricker 522,960 

Heater. See Water heater. 

Hinge, furniture. R. F. (Collins 523,304 

Hoof weight, F. D. Scott 523.180 

Hoop for barrels, etc., H. S. Hopper 523,281 

Horse driver and governor, H. A. & C. S. Arnold.. 522,956 

Ice cutting machine, T. Cutter 523,317 

Inhaler, J. F. Chesebro 523,265 

Ink well, fountain. W. S. Russell 523,010 

Insulator, electric railway crossing, Nichols & 

Lincoln 523,172 

Iron. See Sad Iron. 

Jack. See Floor jack. 

Jar fastening, preserve or fruit, F. W. & P. C. A. 

Hofmann 523,206 

Jar top straigbtener, fruit, J. T. Plnnell 623.082 

Joint and bearing, W. C. Rarig 523,238 

Key ring, P. L. V. Tbiery 523,057 

Kiln. See Bone-black kiln. Brick kiln. 

Kitchen cabinet. W. Halaron 523,069 

Knitting machine, circular, J. L. Eck 523,111 

Ladder. J. Schade 523,011 

Lamp, electric arc, W. E. Frost 523,144 

Lamp, incandescent electric, J. E. Criggal 523.305 

Lamp, incandescent electric, W. E. Forest 523,204 

Lamp support, electric, J. J. Renehan 5211,007 

Lamps, manufacture of Incandescent electric, 

Burnett & Doane 522,964 

Lantern attachment, P. O. Martin ,")23.2'3 

Lantern globes, manufacture of, F. W. Stewart... 523,1:1.3 

Latch. J. G. Lane 523,218 

Level, J . Habei 523,205 

Level. J. A. Traut .523,021 to 523.023 

Liquid gauge, A. R. Welch 523.158 

Liquid separator, centrifugal, C. L. Chapman 523,105 

Loading machine, dirt, E. Fourman 523,034 

Log loading and turning machine, W. E. Hill E23.070 

Logging system, R. Loimb 523,216 

Loom for weaving narrow fabrics. J.O. Fryer 523,114 

Mechanical movement. F. W. McArdle 523.228 

Metal wheel, cast, J. Yocom 523,a30 

Meter. See Gas meter. 

Milk treating apparatus, R. Larkey „ 523,043 

Mill. See Crushing and grinding mill. Sawmill. 

Mould cooler, H. T. Winters 523,0(12 

Moulder or former, F. W. McArdle 523.228 

Moulder's flask, L. W. Boutelle 522,959 

Motor. See Electric motor. Spring motor. Water 
motor. Wind motor. 

Mowing machine, W. A. Knowlton 523,286 

Music, etc., apparatus for turning leaves of, B. 

Richardson 523,008 

Music leaf turner. M. D. Ferrin 523,272 

Nozzle, spraying. Steel & Busba 523,294 

Nut lo ck, J. R. Crihbs 522.971 

Nut lock. W. L. Worland .'>23,029 

Nut lock washer, W. B. McMaster 523,001 

Oilcan. F.D. Winkley 523.254 

Ore crusher, J. R. Gordon 522.982 

Oven, bake, J. J. Pfenninger 523,005 

Oven regulator, M. A. Williams 523,253 

Packing, piston, M. D. Kilmer 523,147 

Painting device, wire, J. B. Whalen 523,093 

Paper box making machine, H. D. Stone 523.295 

Paper box making machine. Stone & Thibodeau.. 523,156 
Paper stock, process of and machine for making 
spools or hollow articles from, Fairbanks & 

Parker 523,113 

Pen, fountain. Peck & O'Meara 523,234 

Pencil tip pill attachment, Ogram & Johnson 523,232 

Pianoforte, P. Anderson 522,955 

Pianoforte, J. A. Weser 523,092 

Pick, etc.. miner's, C. Camm 522.966 

Planter and cultivator, combination, J. W^Moore 523.226 

Plow riding attachment, W. E. Stafford 523,017 

Plow, wheel, S. D. Poole 523,176 

Pocketbook guard or fastener, A. Saripkin 523,178 

Pole and neck yoke connection for vehicles, H. 

L. Kingsley 523,148 

Poles and shafts, extension piece for combined, 

H. Broome 522.962 

Powder receptacle, Thompson & Murray 523,184 

Precious stones, tool for grinding or poliatalng, 

A.Neydecfc 523,002 

Press. See Hay press. Printing press. 

Printing block. F. I. Getty 523,307, 523,310 

Printing block, chromatic, F. I. Getty 523.308 

Printing device, chromatic. F. I, Getty 523.309 

Printing press, platen, W. H. Price, Jr .523,006 

Pulp separator, wood, E. F, Millard 522,997 

Pump, V. Parker 523,173 

Pump, double-acting. C. Rodenbaugh 523,240 

Punch, ticket, Dudley & Gibson 522,977 

Puzzle, educational, S. P. Ferree 523,067 

Race bulletin and diptaying device, J. W. Flem- 
ing ! 522,980 

Rail, VV.T. Manning 523.222 

Rail bond, electric, J. G. Hallas 523.278 

Railway bonding joint, electric. A. L. Johnston.. 523.284 

Railway, conduit electric. J. W. Eisenhuth 523,271 

Railway, conduit electric. CL D. Jenney 523,146 

Railway, electric. H. A. Dotv 523,306 

Railway guard rail, street, G. F. Starkweather .523.182 

Railway signal, H. M. Ahemethy 523.257 

Railway supply system, electric, W. A. Butler 523,104 

Railway supply system, electric, Johnson & Lun- 

dell 523,164 to 523,166 

Railway switch point, street, H. S. Smith 523,154 

Railway system, electric, R. M. Hunter 523,313 

Railway tie anchor, metal, R. E. Daniels 522,974 

Regenerating furnace, S. M. Trapp 523,088 

Register. See Cash register. 

Regulating device, automatic, J. W. Upson 52.3,2.')0 

Rein guard, C. Allen 523,2,'>8 

Relay, quadruplex neutral, C. D. Haskins 523.119 

Ring. See Key ring. 

Riveting machine, J. J. Unbehend 523.024 

Rolling mill rolls, attachment for adjusting, C. 

Townsend 523,296 

Rope or wire holder. E. P. Slentz 523,292 

Rotary steam Rngine, J. N. Hartzell 523,280 

Rotary steam engine, reciprocating, F. W. 

f^egves .'i23 OKi 

Ruler. paralleV.'c.H. Beeier| "Jr! !!".!!!."."."!."!."."."!'.". 52.31259 

Sad iron, W.J. Piatt 52.3,236 

Sash fastener. J . B. Morgan .'}2;5.227 

Sash fastener. G. Vol! 523 (lilO 

Saw guide, gang edger, C. IT. Upton 523.298 

Saw machine, drag, J. W. Calef 523.261 

Sawmill carriage. E. ¥1 Thomas 523,156 

Sawmill carriages, piston rod connection f or, C. 

H. Upton 523,299 

Sawmill, circular, Sjostrand & Andersson 523.241 

Sawmill f eed, C Reiser 523.239 

Saw rounder, circular, J. H. Lynch 523,078 

Scale and screw jack, combined spring, B. Lobee. 522,993 

Scale, platform. H.L.Fisher 523,142 

Screen. See Window screen. 

Seaming machine, can. W. VVagner 523,091 

Separating and purifying machine, J. La Croix... 523,2]5 

Separator. See Liquid separator. 

Server, refreshment, M.Gaul ,... 523,068 



Shade roller bracket, C. P\F. Flos 523.203 

Shears operating mechanism. E. A. Cochran 523,266 

Sheet metal tubes, method of and machine for 

making, F. A. Juergens 523,073 

Shield, T. Keely 523.209 

Ship's light and airport. 1'. Utley 523,251 

Shoe patterns from lasts, machine for describing, 

W.H.Baynard. Jr 523.193 

Shoe polisher, H. Parsons 523,004 

Shutter operating device. C. W. Enqvist 523.201 

Signal. See Alarm signal. Railway signal. 

Signal box. electric, W. W. Hibbard 523.123, 523,124 

Signal systems, differentiating apparatus for 

electric, W. W. Hibbard 523,122 

Signaling apparatus, electric, W. W. Hibbard. 

523,120, 523.121 

Skate plane. W. R Lynch 522,994 

Sleigh and wagon, combined, A. t^zora f f, al 522.973 

Smoke consuming apparatus, L. Hallbauer 523,035 

Snow plow, railway, J. Kallauner 523,208 

Sole leveling machine, J udd & McArdle 523,285 

Sole rounding machines, knife holder for, L. El 

Ericson 523.162 

Soot preventing composition, R. Givens 523,117 

Speed gearing. J. J. Mann et ml 523.221 

Spike puller. L. M. Shattuck 523,181 

Spinning and twisting frame ring, G. O. Draper.. . 523,200 

Spinning ienny. G. H. Marsh 523.168 

Spring motor, S. B. Wortraann 523,190 

Stave jointing machine. G. Mills 523,225 

Steam boiler, G. H Drake 523.109 

Steam boiler, sectional, H. M. Norton 523.231 

Steam engine, E. Gschwind 523,118 

Stool, folding, F. I.. & F. A..Ioy 523.072 

Stove, hydrocarbon, A. liosenz weig 523,054 

Stoves, vaporizer for gasoline, G. W. Billings 523,302 

Strap. See Trousers strap. 

Structural metal work. A. Krause 523,075 

Stump extractor, C. N. Blood .523.100 

Sulphite fiber separator. E. F. Millard 523.048 

Switch. See Electric switch. 

Tail-board catch for dumping vehicles. H B. 

Mc Kee 523.171 

Telegraph operator's order case, .]. A. Hudson 523,312 

Telephone transmitter, T. Grissinger 523,276 

Thermostatic alarm. ('. Cuttriss 522,972 

Thill coupling, G. N. Pearson 523,129 

Thrashing machine band cutter and feeder. W^. 

Taylor 523,183 

Thrashing machine self-feeder and band cutter, 

D. Harper 523,279 

Thread package, B. L. Armstrong 523,139 

Tire, pneumatic, R. S. Anderson 523,031 

Tire, pneumatic. J. B., Sr., & J. B. Dunlop, Jr 52.3,270 

Tire, pneumatic. T. B. .lefiery .'123,282, 523,283 

Tire upsetting or shrinking machine, J. R. Little. 523,288 

Tire, wheel. T. B. Jefl'ery 523,314 

Toaster or broiler. J. A. Miller 523.127 

Tooth regulator, E. H. Angle 523,192 

Top, solar, J. Adams 523.316 

Trace trimmer and finisher, P. H. Schoonmaker.. 523,131 

Trolley, J. Guzowski 523.163 

Trolley connector, electrical, J. W. Eisenhuth 523,319 

Trousers strap, G. B. Adams 523,063 

Trousers stretcher, C. W. Laubin 522,991 

Truck, roller bearing, G. W.Bacon 523.098 

Truck, basket. Sprague & Rutter 523,244 

Truss. Chapman & Goodhue 522,967 

Twine for binding grain. F. R.Williams 523,059 

Q'wine for grain binding harvesters, F. R. Wil- 
liams 523,060 

Twine, making. F. R. Williams 523.061 

Typewriting machine, J. N. Williams 523.028 

Valve mechanism for liquid receptacles, F. C. 

Wilson 523,094 

Valve, rotary, H. V. Loss 523,077 

Vapor burner, C. H. Childs 523,303 

Vehicle gear, J. M. Bromley 523.066 

Vehicle wheel, N. D. Penoyer 523,051 

Velocipedes, variable speed and power gearing 

for. A. B. Stebbins 523,245 

Ventilator. See Car ventilator. 

Vise, pipe, G. F. Haven... 523,311 

Wagon, dumping. L. E. Johnson 522,987 

Waist, C. A. Burgess 523,260 

Washer. See Nut lock washer. 

Washing machine, E.C.Burt , 523.103 

Washing machine, J. G. Crawford.... 522,970 

Watch, stem winding and setting. N. T. Mills 523,169 

Watches, guard for slides of repeating, G. E. 

Humbert 523,207 

Water, apparatus for obtaining distilled and 

sterilized, J. Nagel 523,2,30 

Water heater. A. H. Hamphrey et al 523.071 

I Water heater and range, combined, I. N. Hall .^23,277 

Water motor, Benham & Barlow 522,958 

Water motor. J. E. Lewis 523,045 

Weigher, grain, G. Anderson .523.191 

Wheel. See Fifth wheel. Metal wheel. Vehicle 
wheel. 

Wheel. Orr & Reynolds 523.150 

Wheel rim clip, C. S. Dikeman 523,108 

Wind motor. A. Lancaster 523.217 

Wmdow, cellar, L.Tremmel 523,137 

Window screen, adjustable, W. Lasar 523.044 

Wire crosser, L. S. Amos 523.096 

Wire tightener, C. H. Dickinson 523,032 

Wood graining machine, G. Pelstring 523.235 

Wrapping table, bundle, C. Spiro 52.3,056 

Wrench, CTinglof 523,020 

Wrench. G. Trakofler 523.136 
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ORUINAltY RATES. 
InRlde Paffe. ench iiiHerciou - - T'l centH a line 
ItacU Fns:e. each iuNei'tion .... $1.00 n. line 

B^" For sovie classes of Advertisevients, Svecial and 
Higher rates tire required.. 

The above are charges per agate line — about eight 
words per line. This notice shows the width ot the line, 
and is set, in agate type. Engravings may head adver- 
tisements at the same late per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



Patent Foot Power Machinery 

Complete Outfits. 

Wood or Metal workers without steam 
power can successfully compete witb 
the large shops, by uslrit; our New 
L,AB«>lt SAVllVG tiachiiiery. 
latest and most improved for practical 
Shop Use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Falls Mfg. Co. 

095 Water Street, Seneca Fails N. Y. 

I JITUCC Shapers, Planers, Drills, Machine Shop 
LH I n C O . Outfits, Foot Ijathes, Tools and Supphes. 
Catalogue Free. SKBASTIAN LATHE CO., 

120 CULVBUT St.. CiNCINNjITI, O. 




Specialties & novelties-patented 

[ARTICLES-SMALLOR FINE MACHINERY. 
St ND„ ^-7-601 . OTTOKONIGSLOW 
1- fl^1^^?^--49 MICHIGAN ST. CLEVELAND, 0. 



DESIGNS. 

Badge, J. O'Callahan 23,403 

Bicycle frame, F. C. Avery 23,482 

Booth, G.Servadio 23,478 

Bottle. .1. H. Valentine 23,406 

Brooch, W. Scheer 23,458 to 23,401 

Carpet, W.B, Brown 23,484 

Carpet border, etc., H. Horan 23.485 

Chair, arm. J. McLean 23,4T1 

Eraser, R. Faber 23,473 

Fire pot for forges, P. Powers 23,479 

Glass, sheet, C. W. f'uddon 2,3,40T 

Hinge leaf, W. H. Hart 2,3,477 

Holdbacli, J. H. Bastian 2,3,474 

Lifting .lack head, H. Allcard 23.476 

Picture frame. R. Liebmann 23,468 to 2,3.470 

Pulley, sheet metal, O.W. Ketcham 2,3,476 

Settee, J. McLean 2.3,472 

Spoon, P.O. Hamilton 23,462 

Stove, C. Wlptier 23,481 

Stove, oil, C. H. Boeck 23,480 

Taasel. M. Bernhard 23.4S3 

Vase, J. Slater 23.405 

Watch dial, C. K.Colby 23,404 



AMMONIA MOTORS.— A DETAILED 

description of the apparaius devised by Mr. MacMah<m 
for the recovery of the ammonia employed for the pro- 
pulsion ^f cars in a motor of bis Invention. With 13 
illustrations. Contained in Scientific American 
Supplement, No. 944. Price 10 cents. To be had at 
thisofftce and from all newsdealers. 




DoYourOwnPrinting 



Card Press, S3. Circular size iSS. 
Small Newspaper Press, !S44. 
All easy, printed rules. Money maker 
and saver. Stamp for catalogue, presses 
type, paper, etc., to factory. 
KELSEY & CO., MEHIDEN, CONN. 



INVENTORS. 



C«»NSr I-TATI ON 
AND ADVICE TO 

Experimental work of every description. Automatic 

machinery designed and built. J^" Send for circular. 

MALTBY MVG. CO., Brooklyn, N. Y. 



ARBORUNDUM^ 



■hardest abrasive known. emery and 
■Diamond Powdelr Substitute, Iin Flour.7 

rPOWDERrCRYSTALrWHEELrSLAB &.HONE, FORM. 
tCARBORUNOUM Co. MONONGAHELA CITf. PA. U.S.A. 



Study Electricity at Home 

by our correspondence method, with Free Apparatus. 
Terms low. Cat. free. Scientiflc Machinist, Clevel'd, O. 



NGINEERIN6 nEPARTMENT 



ENGINEERING H 
VANDERBILT I I 
Courses in Electrical, B B 
Mining Engmeering, B^^ 



VANDERBILT ■ ■ UNIVERSITY. 

Courses in Electrical, BHciviL Mechanical & 
1 Mining Engmeering, Bv and manual Tech- 
nology. 12 Professors, ^^^ 10 Assistants; two 
buildings, extensive facilities, field outfits, draughting- 
rnoins, laboratoriesandehops. Tuition, 6100perannum. 
Freeoourseinliighwayconstruction. Several freesehol- 
arships. Foreatalogueof thisorAcademic,Law,Me(lical, 
Biblical, Dental orPharraaceutical Dpts,adilress at once 
WILS WILLIAMS, 
Bursar« 



NASHVILLE, TENN. 



Engineering Sctiool of ttie 
Western University of Penn'a. 

The leading Engineering School of 
Pennsylvania. Write for catalogue to 
BANIEL CAEHAET, Dean, 

Allegheny, Pa. 

Fourteenth Edition of 

Experimental Science 



TRADE MARKS. 

Belt dressing. White & Bagley Company 25,014 

Boots and sboes, leather, M. HessberE 25,012 

Buttons, Newell Brothers Manufacturinir Com- 

panv 25,010 

Cereals, rolled, J. Beck & Sons 25,030 

('oats, vests, and pantoloons. Standard Clothing 

Com pan y 25.011 

Cotton and mixed cotton goods, I. Wallach. .25,008, 25.009 

Cougb sirup. Roy & Boire Drug Company 25,019 

Hair and scalp, preparation for the, L. D. New- 
man 25,0^2 

Hog products, including hams, Anglo-American 

Provision Company 25,029 

Liniment, Van Tassel & Tobey 25,023 

Lozenges known as cough drops. Red Star Drop 

Company 25,018 

Medicinal effervescent ealt, Haan& Scbrouder — 25,016 
Medicinal preparation, certain named, Goodman 

& Macatee 25,025 

Milk, cream, butter, and cheese. New York Con- 
densed Milk Company 25,028 

Preparations, certain named toilet, M. Meybertr... 25,021 
Remedies for cutaneous diseases. Crescent 

Remedy Compan y 25.027 

Remedy for kidney and liver diseases, P. P. Bradt 25,026 

Salve. J. Carmody 25,024 

Sewing machines and attachments, Williams 

Manufacturing Company 25.034, 25.(V15 

Shoe oil pollsb, Eagle Shoe Oil Polish Company.... 25,013 

Soap, laundry. Union Soap Company 25,0:12 

Tairy, W. W. Hollis 25,017 

Vermif utre. G. G. Steketee 25,020 

Wheat products, dry hop yeast, and wheat flour, 

rolled, W. Preston & Company 25.mi 

Whisky, rye and other, H. H. Netter 25,015 

Wire, cables, and staples, barbed, Kilmer Manu- 
facturing Company 25.0H3 



A pi'intpil copy of the specification anddrawingot 
any patent in the foregoing list, or any patent in print 
issued since 18fi3, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 'Mi\ 
Broadway, New York. 

Cannttinn oatcntw may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 each. 
If complicated thecost will be a little more. F')r full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may atso be obtained. 
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REVISED AND ENLARGED. 
'ages and 110 Superb <'iitM ailileil. 



Just the thing for a present for any man, woman, 
student, teacher, or any one interested in science. 

In the new matter contained in the last edition will be 
found the Scientific Use of tlie Phonograph, the curious 
optical illusion known as the Anorthoscope, together 
witb other new and interestintr Optical Illusions, the 
Optical Projection of Opaque Objects, new experiments 
in Projecticm, Iridescent Glas,;, some points in Photo- 
graphy, including Hand Cameras, Cane Cameras, etc.; 
Systems of Electrical Distribution, Electrical Ore Find- 
er, Electrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars, and a iireat deal of 
other new matter wliich will prove of interest to scien- 
tific readers. 

840 pages, 782 fine cuts, substantially and beautifully 

bound. Price in cloth, by mail. S4. Halt morocco, S-.'*. 

^^~iieiui for iliustrated circular. 

MUNN & CO., Publishers, 
Office of the SCIENTIFIC AMERICAN, 

3<>1 BKItAItWAY. NEW YORK. 
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important to all AppUaints for Engineer^a License. 

A New Revised and Enlarged Edition of 

cdwards' examination 
Questions and Answers 

RECENTLY PUBLISHED. 

Edwards' 900 Examination Questions and Answers for 
Engineers and Firemen ("Stationary and Marine) who 
desire to obtain a U. S- Government or State License. 
By Emory Edwards, Marine and Mechanical Engineer. 

A New, Rei'ised and Enlarged Editioiiy 240 pages. Full 
boamt, in pocketbook form, leather, gilt edges. Price $1.50, 
hy mail, free of postage to any address in the world. 

\!W° J circular showing in fidl the veT'y elaborate index 
to this important book will be sent free of postage to any 
line ivlio will apply. 

tW The abTe or any of our Books sent by mail, free of 
postage, at the publiiuition prices, tn any address in the world. 

S^' Oar New and Re vised Catalogue of Practical and 
Scientific Books, 90 pages. Svo, as ivell as our other cata- 
Uxjues and circulars, the whole covering every branch of 
Science applied to the Arts, sent free andfree of postage to 
any one %n any part of theworldivlio willfiirnishhis ad- 
dress. 

HENRY CAREY BAIRD A CO. 

Industrial PuBLtsHEus, Books icLi.ERS&lMPORTEKS 
810 Walniil ISt., Phllailelpliin, Pa., U. S. A. 

GATES ROCK & ORE BREAKER 

Capacity n p to 200 tons per hour. 

Has produced more ballast, road 
metal, and brolcen more ore than 
all other Breaice s combined. 

Builders of High Grade Mining 
Machinery King-Darragh Con- 
centrator. Connersville Blowers. 
Send for Catalogues. 

GATES IRON WORKS, 

50 (' So. Clint nil St.. (Hiicnso 

13fi C, Liberty St. N. Y. 237 C. !• ranklin St., Boston. Mass, 




SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scientific 
American Supplement can be had at this office for 

10 cents. Also to be had of nowsdoalore iij all paita of 

the country. 



jSTEDMANSESSI^^&AuroraJndiana 

BlSINTLGRATORSAND 

1 PULVERIZERS FOR MDIKING' 
m ClAYS,IRONORES,COAI.,tTC, 

tf, FOR VARIOUS PURP05ES.6RA- 

II )/ PHITt CRUCIBLES AND SLAG 

"'M ustD IN ROLLING MILLS.GUANQ 

PMOSPHATE.BONES.LTC, FOR 

FERTILIZER. THC^eCST AND 

U^ MOST SMISFACTORY MILL ON 

THE MARKtt.WRITE.fOR ILLUSTRATED CATALOGUE «» PRICES. 



THE LINK- BELT COMPANIES, 
PHILADELPHIA. NEW YORK. CHICAGO. 

Originators of the best ])ractiGe in the use 

of Ijiiik-Belting of standard designs. 
Ewai't Ijink-Beltinsf (81 regular sizes). 
Sprocket VVhcelM, Kope Transmissions, 

Fibre-Grapliite Self-Lubri- — 

cant Journal Bearings. 
Machinery for elevating and 

conveying any material. 

Philailelpliia address, '2020 Hunting: I'lirk Av. 

VANDUZEN^JirPUMP 

THE BEST IN THE WORLD. 
Pumps Any Kind of Liquid. 

Always in Order, never Clogs nor 
freezes. Every PumD Guaranteed. 

10 SIZSS. 

200to 12000 Gilloni per Hour. 
Cost $7 to $15 each. Address 

THEVANDUZEN&TIFTCO., 

102 to lOS E. Second St., Cincinnati, 0. 





SHORTHAND BV MAIL Tautiht bv Re- 
porters. Catalogue and first lesson FKEE. Potts' 
Shorthand College, Academy Bl'k, Williarasport,Pa. 




STEVENS PATENT 
SPRING KEY HOLE CALIPERS 

I^eader, No. 73. Price, by mail, postpaid. 

3 inch $0.70 I 4 inch $0.75 

Each tool will open as wide as its legs are 
long, so a 2^ inch opens 2}4 inches, 3-3, 4-4, 5-5, 
6-6, 8-^. Ideal and Leader Spring Divi- 
ders and Calipers, Ideal Surface Gauges, Depth 
Gauees, and t'ine Machinists' Tools. 

B^^ lllustratedcataloguefree to all. 
J, STEVENS ARH8 <fe TOOIj G0.» 
P.O.Box 28J Ghicopee Emails, Mass. 

Perfect Newspaper File 

The Koch Patent File, for preserving Newspapers, Mag- 
aziues, and Pamphlets, has been recently improved and 
price reduced. Subscribers to the ScieN|Tific Ameri- 
can and SciEXTific Ameukax Supplement can be 
Bupplied for the low price of $1.50 by mail, or $1.25 at the 
oflBce of this paper. Heavv board sides; inscription 
"SCIRNTIFIC AMERICAN" in gilt. Necessary for 
every one who wishes to preserve the paper. Address 
WUNN tfc CO., Publishers Scientific American 

The Bailey Automatic Bicycle Brake 

is as quick in action as thought it- 
self. So unobtrusive, the rider 
would never know he had it were it 
not for the instant and efl'ective aid 
it gives him when wanted. BAILEY 
MKG. CO., 207 S. Canal St.,CHlCAGO. 

An Experienced 
Practical Quartz 
Miner to go to 
South America. State experience and reference. 

Address 3flc. Equitable Building, Boston. 




MINER WANTED. 



FOOT POWER LATHES 

For Electrical and Ex- 
perimental Wfyrk. 
For Gunsmiths & Tool 
Makers. For General 
Machine Sliop Work. 

High Grade Tools; 
elegant in design, su- 
perior in construction. The best foot power 
lathes made, and quality considered, the 
cheapest. Send for cataiOQUe and prices. 
W. F. & JOHN BARNES CO.. 1999 Ruby St., Rockford, 111. 




lOE-HOCTSE AND COLD ROOM. — BY 

R. G. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement. No. ."»!». Price 10 cents. To be had at this 
Office and from all newsdealers. 

STARR ET-PS 

Adjustable Jaw Gut -Nipper. 

Jaws are detachable, so they can be re- 
moved, ground, and adjusted when worn. 
All parts case-hardened except jaws. Flat 
spring below cutting edges obviates 
danger of breaking jaws. 

Price, fi inch M (for music wire) $2.00 

" (i inch C (for common wire) 2.00 

11^" Illustrated Catalogue Free. 

UOtorrptt Manufact'r of Fine Tools, 
. laU C I Ij p. o. Box 13, Athol, M a ss! 
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OHIO m mrnrn, Wus, m, school of idie. 

Four-year courses in Civil. Mining. Mechanical, and Electrical Engineering, and in Industrial Arts. A two- 
year course in Clay Working. Each department is well equipped with appliances for instruction 
A catalogue will be sent on application. 




BUY 
TELEPHONES 

That are K"««I— not *' cheap ihinzs,*'' The difler- 
ence in cost is little. We guarantee our apparatus and 
guarantee our customers against loss by patent suits. 
Our guarantee and instruments arc KOTM (JflOll. 
WESTERN TELEPHONE CONSTKUOTrON CO., 
440 Monadnock Block, Chicago, 
Largest Manufacturers of Telephones in the United States. 



rsxmKtsas^BKssi 



MODEL ENGItME CASTINIGS 

DESCRIPTIVE PPllCE LIST FREE 



KJ^Afrai 



WORTIILEY STAIil, WCtllKS. 63 

Elm St., Boston, Mass., have sold 8000 of his 
Patent 'zb-lb. Slow Feed Oat Mansers . Price, 
S1.6U. VAN Ness Co., 60 Warren St., N. Y. 
W. y. Warner, 140 N. Broad Street, Phila. 



MATCH * MACHINERY. 

Latest imDroved. Complete plants furnished. JOS. C 
DONNELLY, 1209 Buttonwood Street, Philadelphia, Fa. 



SAFETY THRUST COLLARS 

SOlilD AXD SPLIT. 

Of ciiaracter and at price tusmt 
the most critical buyer. T)e ileis 
in shafting will cimsult tlitii 
interests in writing fui Puce 
List and Discounts. 
Thl Gou^iUNEUu Machine ('o., G u\eineur, N Y 






polar electric. 



The McGONNELL 

GeriD Proof Fillers 



REMOVE MICROBES 

— AND— 

All Kinds of Di^^ease (Serins. 

Is a Filter and Cooler Combined, 
The ice as it melts is filtered. 

No other gravity filter does this. 

Tie Mcconnell Filter Co. 

BUFFAL.O, N. Y. 



VOLNEY W. MASON & CO. 

FRICTION POLLEYS, CLDTCHES, aoH ELEVATORS 

PKOVIUENCE, K. 1. 



Q 
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Messrs. Munn & Co., Solicitors 
of Patents, have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
patentable by writing to Munn & Co. 
Communications strictly confiden- 
tial. A handbook of patents and 
bow to obtain them sent free. 

PATENTS 

taken through Munn & Co. receive 
special notice in the Scientific Amer* 
ican. This splendid weekly paper, 
elegantly illustrated, has the largest 
circulation of any scientific work, 
¥3 a year. Specimen copies free. 
Address MUNN & CO., 

New Vork, 361 Broadway. 
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L High Grade Only. Warranted. Contract- 
I ors desiring a trustworthy Jack Screw, ad- 
1 dress Rumsey & Co., Ltd., Seneca Falls, N. Y. 



XHE FISHIER 



Patent Steam Pump Governors 

For Steam Pumps Working under Pressure 
and the 

FISHER PATENT GRAVITY GOVERNORS 

For Steam Pumps filling elevated open tanks, 

are the most positive and durable devices 

made for the pnrpose. 

REIHJ<;iNU VALVKS. 

8^" Send for circulars and testimonials. 

KISHKR GUVEKNOK <<»., 

I 201 S. 1st Avenue, - •• Marshalltown, Iowa. 



SCIENTIFIC EXPERIMENTS. — DE 

scription of some simple and easily performed scientific 
experiments. Foucault's pendulum, exchange of water 
and wine, the bird in the cage, the five-pointed star, the 
sum of the angles of a triangle, surface of the sphere, 
witli 6 illustrations. Contained in Scientific. Ameri- 
can SUPPLEMENT, No. Mt.'i. Price 10 cents. To be 
had at this office and from all newsdealers. 
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[ Buys our $9 Natural Finish Baby Carriage 

I complete with plated steel wheels, axle, 
D apringa, and one piece Hlenmlient Lanillo, Made of best mate- 
rial, tine It finlfl lied, reliable, and pisranteed for 3 ye ma. Shipped 
t OQlOdays'trial, FREIGHT PAIDjno money required ia 
I advance. T6,0(X) in use- We are the oldest and liestknoim 
' concern ofour kind, reliablo and responsible. Reference 
Afunii3!iedatany time. Make and Bdll nothingbut whatwo 
^guarantee to 1)6 aarepresented, aold at the lowest factory 
/prices. WRITE TO-BAY for our larfte FREE illufllrated 
catalogue of latest designs and styles published. 

OXFORD MFG. CO., 340 Wabash Ave.. Chicago, III. 



rool in any Shop is the 



RIVETT 




LATHE 

MADE BY 

FANEUIL WATCH TOOL CO. 

BKIGHTON, 

immtdiimM mar ^ BOSTON. MASS., \ . S. A. 
^ **. ~ ~ j w T^ Anybody iiitorestej, write 
••O. for particuliirs. 
The Highest Award at the World's Coiumbian Exjiosition, 



mi 



From I to 40,000 Pounds Weight 

Of Open Hearth, Chester or Bessemer Steel. 

True to Pattern, Sound. Solid. 

GEARING OF ALL KINDS, CRANK 

SHAFTS, KNUCKLES FOR 

CAR COUPLERS 

Cross- Heads, Rockers. l^iston-ITcads, 
etc., for Locomotives. Sied Va.stin<js oj every dei^criptUm. 

CHESTER STEEL CASTINGS CO., 

Works, Chester, Pa, Office, 409 Library St,, Phila,, Pa. 



^^HE IS DEAD! 



To his own interest, who deals in .^ims ^nd rtmmunnion. or who shoota a RiBi 
Pistol, or Shot Oun and has not a ^;opy of IDEAL H.\ND BOOK. No, 4 . A 
811 pages of aolid information. Juat out. (Mention Scuniific American.) BE 
ALIVE and send for one FRKK to all countries. Send stamoa for postage. 
lUEAL MFU. CO.. Drawer ^6U, \ew JIuven, €t.. L'. S. A. 

"fTm. hicks &qq7 

RAYMOND 

GAS ENGINES 

Cheaper than Steam or Electricity. 

<iS & 711 Snnth Canal St. 




BAVISOIV'S 



" IMPERIAL. FIBRK " 

CKegistered U. S. Patent Offlcei 

/^^^T* Non-Blurring 
Copying Books 

Used exactly like 
oidinary lette* 
copying books, ijut 
positively u xll not blur either 
type-wi itten or pen-written 
work. Sdnn'b sheets sent iri'c. 
DAVJSON'S "Al.W.XYS 
UK,\I)V' (reeistered) iHOIhTENBR, with Patent 
Copying Pads l^T moistening the leaves of copying 
books. The oniv appliance made giving absolutely even 
distribution of moisture. Address all orders or letters 
direct to H. C. DAVISON & CO., Sole Mfrs., 41 ,Iohn St., 
New York. S^ These goods are NOT sold by statwners. 




Talcott's Acme Steel Beit Hooks. 

4 r V V %\ Strong Grip on the Belting 

t-^i^!r^^^!z|::ir^^ See Illustrated notice in SCT. 

\fS^rM:e^C'im>^m:<A am., July ?, 1894. page 7. 

I';.:,.-,- -v^:... v../-;v,,.,v -,ys.^.-;.;^.,r \ Trial packatie containing 100 

I \ hooks, assorted sizes, $1.50. De- 

"■■ w livercd free in U. S. 

It) Sabin St , Providence, 11. !• 



VV, O. TAKCOTT. 




E. O. MCCORMICK, D. B. MARTIN, 

Passenger Traffic Manager, Gen. Paaa'r & Ticket Agt. 
CINCINNATI. 



WELL inEGHINEaY] 




Largest 
Works on 
Earth. 

All kinds of Well Toolci. A fortune for 
the driller ISoringTA't'lls or Pro^peetiiifr 
with Adamyntiiie. Can take a core. A 
wonderful discovery of lifting 
water by air. Economical two- 
Stroke Artesian pumping out- 
fits. i48 pajj^e Kncyclo- 
pedia *2.'i cents. 

1 Ameiican Well Woils, 
^y Al'roha, iLi.., Chicago, 
111., Dallas, Tex. 



ARTESIAN WELLS— BY PROP. E. 

G. Smith. A paper <»n artesian wells as a source of 
water supply. Essential geological conditions of arte- 
sian wells. Some chemical features of artesian well 
supply. Contained in Scientific American Sup- 
plement, No. !)43. Price 10 cents. To be had at this 
office and from all newsdealers. 



Oil Well Supply Co. 

Manufacturers o f everything needed for 

ARTESIAN WELLS 

for either Gas, Oil, Water, or Mineral Tests, 
Boilers, Engines, Pipe, Cordage, Drilling 

Tools, etc. Ill ns'd caiaUxjue, price I, 

and discount sheets oh request. 

Piit.iburg, Oil Citv and Bradford, Pa. 
Also. 32 Cortluadt St., New York. 





HYPNOTISM 

tical,$3.50. Dr. Anderson Masonic Tem.. 



My original method. Si . Suggest- 
ive Therapeutics, 400 PP., very prac- 
t.A.7, Chicago 



ARMSTRONG'S » PIPE ^THREADING 




—and— 

CUTTING-OFF MACHINES 

Both Hand and Power. 

Sizes 1 to 6 inches. 
W.iter, Gas. and Steam Fit- 
ters' Tools, Hinged Pipe Vises, 
Pipe Cutters. Stocks and Dies 
uiniersallu acknoiuledged to be 
HIT- BEST. ^^" Send for catalog. 
A I'liisti'MiiL*^ IYII'q:. Co.« 

lSi-ida:eport, Conn. 



$ 1000 BITE CUKE and INSECT EXTERMINATOR 

will not kill. Try it for Sofa Beds, Roaches, etc., and for 
driving away mosquitoes. Non-poisonous. Sold every- 
where. Sallade & CO., .53 W. 24th St., New York. Mfrs. 



DEAF 



Don't Kill Yourseli 

SMOKINO. 

U cthe HARMLESS SMOKER 

NO SMOKE 
IN THE MOUTH. 

It retains all the flavor and enjoy- 
ment of smoking a cigar without the 
injury. Can be used for cigarette 
smok ng and makes It absolutely 
hiimless aa it prevents inhaling; 
iNo aids to quit the habit when 
(iesired. Send for free circular 
leven if you are skeptical. 

RVERSON D. GATES, 
B1205, 1(8 La Salle at., Chicago. 

Model & Experimental Work, f^l"? 

Advice and ideas not charged for. Send for particulars 
GARDAIU *fc »<»N, 98 John Street, New VORK. 




DEAFNESS 

and IlEAI) NOlJSES relieved by using 
Wilson's Coiiiiiion ^euse Enr I>1'iiiiim 

New scientific invention, entirely difTerent 
in construction from all other devices. As- 
sist the deaf when all other devices fail, 
and where medical skill has given noreliet. 
They are safe, comfortable, and invisibW'; 
have no wire or string attachment. \\ rit«^ 
for pamphlet. 5^^ Ment ion this papi i . 

WILSON EAR I>RUM MFG. CO., 

Louisville, Kr. 




Drum In position. 



_ neers &rid Firemen pamphlet on how to 

pass an examination to procure an engineer's license. 
The Stroniberg Pub. Co., 2715 Cass Ave., St. Louis, Mo. 



Engi 



THE SIMPLEX TYPEWRITER 

GUARANTEED 

jto do as good work 
as any high priced 
machine. Special- 
ly adapted tor use 
in private corre- 
spondence. Sent 
by mail or express 
prepaid on receipt 
i)t $2.75. Iiili:in(lH(mie 
wnlnut case, 5Uc, extra 
Address Simplex Typewriter Co.,26K. 13th St., New Y»rk 




are often nearly ruined by using a grind- 
stone not adapted to the worli. Our 
quarries produce a large variety of grits 
suitable for grinding a,ny tool. 

(lEP" May we send you our Catalogue^ 
which -iviU (live you some information! 
GRA KT<>X SiTONE COMPANY. 
No. 80 River Street, Grafton, OHIO- 




HISTORY OF FOOTGEAR.— BRIEF 

descriptions of the forms of footwear used from the 
earliest iiges up to modern times. With 51 illustrations. 
Contained in Scientific American Supplement. Nos. 
943 and 945 . Price 10 cents each. To be had at this 
office and from all newsdealers. 



AND FINtGRAY IRON ALSO STEEL 
_ i' 7 CASTINGS F ROM SPE CIAL ^n; 

LEHIGH AVE.SAMERICANJI PHILA. t_L2™ 



A New and Valuable Book 




^^^^/ 



NESS & HEAD NOISES CURED 



bylNVISIKLE Tubular Ouehiona. Hare lielped 
more to good 11 C * n ing tli-'in all other devices 

combined. Whimpers lit Hlld- Help 

IIIhcox only, HoS-S-B'way, N.Y " 



t glaBBBB lielp 
Booit of [iroof's FREE 




WOODEN TANKS. 

For Railroads, Mills and Manufactories, 

Builders of Steel Towers and Tanks. 

La. Red Cypress Wood Tanks a specialty 

\V. E. <^AI.I>\VEM. C<».. 

217 E. Main Street, Louisville, Ky. 



ICE HOUSES. —DESCRIPTION OF 

ice houses as they were built a centurv ago. Contained 
in Scientific Ameiucan SupplEiMENT, No. SI33> 
Price 10 cents. To be had at this office and from all 
newsdealers. 




D'DDger Long Distance Electric TeleDlones 

Sold outright for all purposes except Public Ex- 
changes. Protected by patents which are guar- 
anteed against Infringement. Works equally 
well on long or short distance, one mile or 1,000. 
Write tor Descriptive Circnhir. Agents WnnteiL 
THE D'UNGER ELECTRICAL TELE 
PHONE MFG. CO.. 
167 Dearborn Street. CHICAGO. ILU 



12,500 SCtfceipt^. 708 Pages. Price $5. 

Bound in Sheep, S«. Half-Morocco, $(i.50. 

This splendid work contains a careful compilation of 
the most useful Receipts and Replies given in the Notes 
and Queries of correspondents as published in the Sci- 
eiitific A iiierirnii during the past fifty years; together 
with many valuable and important additions. 

Ovei- T«f'lve 'rhoii!>iiin<l selected Receipts are 
here collected; nearly every branch of the useful arts 
being represented. It is by fur the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as the product of the stud- 
ies and practical experience of the ablest chemists and 
workers in all parts of the world; the information given 
being of the highest value, arranged and condensed in 
concise form convenient for ready use. 

Almost every inquiry ibatcan be thought of. relating 
to formulae used in the various manufacturing indus- 
tries, will here be found answered. 

Instructions for working many different processes m 
the arts are given. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of practical 
value in their respective callings. 

Those who are In search of independent business or 
employment, relating to the home manufacture of sam- 
ple articles, will find in it hundreds of most excellent 
suggestions. 

t^" Send for Descriptive Circular. 

MUNN & CO., Publishers, 
SCIENTII'H! AIVIERICAN OFFICE, 

34>1 Uroadway, New York. 
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OKDINARV RATES. 

JiiNule Puse, each iiiHertiou, - *5 cents a line 
UacU I'ajfe, each insertion. - - $1.0O a line 

B^" For some classes oj Adi^ertisevients, Special and 
Higher rules are reauirtid. 

The atove are charees per apate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate type, Rngraviiitis may head adver- 
tisements at the same rate per atrate line, by raeaaure- 
raent, as the letter press Advertisements must be 
received at Publication Office as early as I'hursday 
morning to appear in the following week's iaaue. 



COLD FORGED PRODUCT. 

Forged Wood Screw 

Patented May 10, July 19. 1887 ; Oct. 29. 1889 ; 
Aug. 19, Oct. 21, 1890: April Y May 12, 1831; 
July 19, 1892. 

1 Ik Ailvanin<£en iii'f : 

1. Stronger than a common screw. 

2. Uniform and wide slot. 

3. Requires the use of but one bit in hard 
wood. 

4. Inserted easier. 

5. Centralized point. 
(i. Superior holding power. 

1 The screw being C'(»l(l l''«rge€l. instead 
of i 'u r, leaves on its entire surface a 
metallic skin. 

ZW Send for samples to 

AMERICAN SCREW CO. 

PROVIDENCE, R. I. 



THAT'S The Wheel! 



e! 




1^" Write for Catalogue and Agency. 

THE B LACK MFC^O., - ERIE , PA. 
MANUFACTURE OP BICYCLES— A 

very comprehensive article eivinp the details of con- 
struction of every part of these vehicles. With 15 en- 
pravmes. Contained in Scientific American Sitp- 
PI,EMKNT. No. 90S. Price 10 cents. To be had at this 
office and from all newsdeiilers 



m 
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ITSWANTED PORFlNETOOJLSmmYSHop 
cT'SiGu^" C.H.BESLY& €0. 

^- CHICAGO, ILL.U.S.A. 



lHto60H.P. THE 




Motor Of 1 9'" Century 

Can be used any place, to do any 
irnik and by any one. No Boil- 
er ! No Fire ! No Steam ! No 
Ashes ! No Gauges ! No Engi- 
neer ! A perfectly safe Motor 
forall places and purposes. Cost 
of operatAon about one cent an 
hour to each indicated horse pow- 
er. For circulars, etc., address 
Cliiii'tcr tian Engine On. 
P.O.BOX148. Sterling. IM. 



UNDERCfROUND ELECTRIC RAIL- 

way.— A condensed account of the City & South London 
Railway, showing its essential features and giving some 
ot the more imoortant of its details. With one illustra- 
tion. Contained in Scientific American Sup- 
plement. No. 935. Price 10 cents. To be had at this 
office and from all newsdealers. 



^lADJUSTABLE HOLDERS 

j^P' incandesclnTlamps. 

J O.C.WHITE CO. WORCESTER, 

> SEND FOR CIRCULARS. MASS. 



The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns Letters- 
Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
and controls Letters-Patent 
No. 474,231, granted to 
Thomas A. Edison May 3, 
1892, for a Speaking Tele- 
graph, which Patents cover 
fundamental inventions and 
embrace all forms of micro- 
phone transmitters and of 
carbon telephones. 







GAS AND GASOLINE ENGINES, 

FROM 1 TO 10 HORSE POWER, FOR ALL POWER PURPOSES. 

07XZX: OXfXAT <3-.A.J9 £3XU'0-X]>J'XS Oc3., 

222 CHICAGO STREET, BUFFALO, NEW YORK. 

Riigrffles-l'oles Eniriiieei'iiig: I'o., 39*41 Cortlaiidt tSti'eer, ]\e\v York, Agents. 



TIIKCOI'YINGPAD.-HOWTOMAKE 

and liuwiouse; with an engraving. Practical din^titions 
how to prenar(' the gelatine pad, and also the aniline ink 
by which tho copies are made, how to apply the written 
letter to the pad, how to take off copies of the letter. 
Contained in Scientific American supplement. No. 
4.'{S. Price lOcents. For sale at this office and by all 
newsdealers in all parts of the country. 



i 
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You can 

"DO THE REST' 

yourself as easily with a 
Kodak as with any other 
camera— an illustrated man- 
ual, free, with every Kodak, 
tells how in terms that the 
merestnovicecan understand; 
but if you prefer 

"Vou Press i he Button, 
We do the Rest y 

EASTHAN KODAK CO, 

KODAKS Rochester, 

$6.00 to $100. nj, Y. 

Send for Catalogue. 




PROGRESS OF SCIENTIFIC DIS- 

Covery.— By Lord Kelvin. Abstract of the presidentiiil 
addrpss before the Royal Society. Nov. 30. 1893. Con- 
tained in Scientific amkuican Sri'Pi,EME.\T. No. 
940. Price lOcents. To be had at this office and from 
all newsdealers. 
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Premo Camera 



CO 

cu 
CO 




I COMPACT, LIGHT, PERFECT IN DETAIL 

:: We Guarantee Perfect Satisfaction. 



Rochester Optical Go. 



I« S. VVoter St., E 
KochcBter, N. Y. = 



ASTRONOMY 

Made easy and interesting with the help of our new 

Celestial Planisphere and Handbook. 
For descriptive circular, address 

POOLE BROS., Chicago, III. 



TRANSMISSION OF POWER. — BY 

R. S. Allan. A paper of interest to eneineers, treatine 
ofthesubjectsof the shoit and the Ion tr transmission of 
power, with a discussion of the various methods adopted 
in each case. Contained in Scieni'IE'IC American 
SciM'LEMENT, No. !>31. Pricc 10 ceuts. To be bad at 
tills office iind from all newsdealers. 



Durable— Easily Applied 

Ihisrooflnff is manufactured 
from natural Trinidad asphalt 
miterials, and will not dry up 
and become brittle under ex- 
pciure to the weather as coal- 
tar roofines do. 
JW" Send for Free Samples 
yaiid Circiihih to 
* VVA ItREN CHEiniCAL 




OTEELDftLLS 




for MACHFNERY 
JOURNALS and BI- 
CYCLES a specialty. 
Balls from 14" to 2' ' diam. in stock 
Balls of Any Material or Size made 
to order. Accuracy of sphere, size 
and uniformity of strength guar- 
anteed, t^^ Write for Prices. 

Also manufacturers of Automa- 
tic Screw Machines for Sewing 
Machines, Bicycles, etc. 

Cleveland Machine Screw Co. 

133 '^d Ave., Clrvelaiul, O. 



AI.UftllNlJM soldered with A KSITE SOLDEIt 
and Plated with either Gold, Silver, or Nickel by the 

ALSITE PROCESS. 

Full particulars on application. ALSITE ALUMI- 
NUM CO., 106 liiberty St., New York City. 
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OVMB 
.iO.OOO SOLD 



OTTO 

OAS ASD GASOLINE 
\ ENGINES. 
J^ to 100 h. p. Can 
be used in cities or 
m country indepen- 
dent of gas works 
or gas machines. 
> Boiler, 
No Dangrer, 
No Eug:iueer 



OTTO GAS ENGINE WORKS, PHILADELPHIA. 



(a)BULL'S'EYC 

^^^^ THE NEW KIND <»F CAlVlEltA. 

lilustratea in Scientific American, March 31st, p. 197 
LIGHT PROOF FILM CARTRIDGES. 

NO DARK ROOM REQUIRED. 

Kest and Most Practical Camera in the World regard- 
less of price. Prices, SS to Si 5. 
1W" Send for Deficription, imtft Sample of Work. 
Boston Camera Mfg. Co., 382 Tremont St., Boston, Mass. 




Mistakes in Addition, 

Office Headache^ 

and mistakes in carrying forward 
don't oceur where tho Compto- 
meier is used. It saves half tlie 
time in doing the work and ail 
time lookin}? for errors. Solvos 
withgreatrapiility and abwultito 
aeeuraey all arithmetical prob- 
lems. Why don't you ^rt one I 

Write for Pamplilet. 

FELT &. TARRANT MFG CO 

5 2-66 Illinois St., Chicaqo 



S cientific [took C atalogue 



RECENTLY Plim,ISIIEI). 

Our New Catalogue containing over 100 pages, includ 
ing worlis on more tllan fifty dilTerent subjects. Wil 
be raaiied free to any address on appiicafion. 
IVIIINN A; CO., J"uw,i)u..« BciimiijoK; Amkuk-an, 
.'J<il l{|-4iniliv:iy, [>«?«■ \ (u-k 



Photographs Made for a Cent Each. 



The Kombi 
Camera 




Makes a picture the size of 
this and in any shape you 
please. It is a combined 
camera and praphoscope. 
1% by 2 in.— weieha 4 oz. 
Goes in any pocket, no tri- 
iK)d to carry. t^^ Any 
Boy or Ijiirl can imu it. 
Will fhotograph anything 
~ or anylmdu. Can be made very profitable. 

The Kniiibi, complete, $.'{..')0. Strip 
of Film {'■Z5 tixvosiires) Mtt cents a<1- 
<litionn.l. 

[f not for sale by your photo dealer, the Kombi will be 
sent to any address, postage paid, on receipt of price, 
ALFUEI> C. KEMI'ER, ZUS Lake St., t'liicnso 





STEAM PACKING 

Boiler Coverings, lVIilll>oard, Kooflng, 
Building I'^lt, Liquid Paints, Ktc, 

DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE. 

H. W. JOHNS MFG. CO.. 87 Maiden Lane, N.Y, 
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BPII VnCDUnilCO Receivers, Transmit- 
BCLL ICLCrnUIICO ters. Bells, Wire, and 
all supplies for complete equipment of Telephone and 
Telegraph lines. Srnd for desrrwtlrr J;"?!";.'. 'i;™ ^■^'',- 
graph Mnnual and Cataloqiie FREK. 3. H. BUNNllL.ij 
& CO. 76 COKTIANDT STREET, NEW YORK. 



GAS AND GASOLINE EN^NES. 

3 TO 100 H. P. 

Noiseless, Simple, Economical, 

Durable. 
Guaranteed Lowest 

ttaa Consumption 
17 ft. to actual h. p 
17 ft. at 11.25 M=2c 
1 h. p. = 10-lfi-c. p 

Inc. liphts 
1 h. p.= l-200()-c p 

Arc lights. 
Average cost pei 
h. p. on Gas, one 
cent per hour. Average cost per h p on Tb" Gasoline, 
one-half pint per hour feix gallons Gasoline = M ft Gas 
Gasoline used direct without Carburetor. Actual brake 
h. p. guaranteed. Works on any gas. F'or electric lighting 
it is as accurately governed as any steam engine at same 
speed. Sold on trial and under absolute guarantee. 
Adaptable to all power purposes. C^" Send for circular. 

WHITE & MIDDLETON GAS ENGINE CO., 
729 to 735 E. Pratt Street, Bnltioiui-e. Md. 




Shingle, Heading, and Stave Mill Machinery 




Improved Gauge Lathe, 



and Veneer Cutting. 
Send for Cat. A. 

Handle Machinery 
for Turning Handles 
for Brooms, Axes, 
etc. Send for Cat. a. 

Wood Pulp Ma- 
chinery. Send for 
Gat. <\ 

Trevor Mis. Vo. 

Lockport, N. Y. 



READY SENSITIZED PAPER. 



(iJEI.ATINE) 

Brilliant and Matt Surface. The Peerless will ^ive finer results than can be obtained on any other paper. Has 
only to be tried to be appreciated. Rapid and brilliant printer. Simple tonine bath. Easily worthed. 

^z-o-VTCT-xx eft; F^XzKLex- IVXfs- Co., fCooIieiatex-, INT. ~V. 



ENGINES, S,'^',*^"''^^^'*^"' 



mplete outfits furnished. Seiuifor pri- 
ces and Cataloqiie. "Ji." W. P. DAVIS, Rochester, N. Y. 



Ill IIMIIIIIIUI goods and Novelties made in quantity. 
HLU nl I n U m H. H. Franklin Mlg. Co., Syracuse, N.Y 

AGKNTS WASTED for Grinders' Supplies. Lib- 
eral Commission. Tue Taniti; Co., Stroudsburg, Pa. 



MAGNESIA FLEXIBLE CEMENT I 

THEBESTaMOSTDURABLEROOriNGINUSEl 



PRICES & SAMPLES FURNISHEOONAPPUCATION II 

THE PHILIP CAREY MAN'FG.C?^ 

l37"J47GiLBERTAVE ClNtlNNATI.flHIO USA 



l|y|PB%#' Emery VVIieels, Grinding Ma^ 
ITI B n ■ f chines and Grinders' Supplies, 



El ,.-. 
Quick process and large stock. When in a hurry, 
buy of THE TANITI': <_;<>., NEW VORK CITY, 
Cincinnati, and Stroudshurg, Pa. 



BUY DIRECT AND SAVE DEALER'S 
^17 AND AGENT'S PROFITS. 

ll'i'lLbuyourOxford Boss Bicycle, suit- 
Jahle for either sex, made of best ma- 
^, 'terial, strong, substantial, accurately 
adjusted and luUy warranted. Write to-dq,y for our 
large complete catalogue of bicycles, parts, repairs, etc., 
free. OXIFORI) 3X:F<*. CO. 

338 Wabash Avenue, - CHICAGO. ILL, 




LIGHTNING CONl^UCTORS.— A 

valuable and exhaustive paper giving Reynold's instruc- 
tions for erecting and testing lightning rods Contained 
in Scientific American Supplement, No. 906. 
Price 10 cents. I'o be had at this office and from all 
newsdealers. 




PIREPROOP FLOOKING.— DESGRIP- 

iton of the varidus systems of firepi'oof flooring em- 
ployed in Kurope and the United States. With 7.S illus- 
trations. Contained in Scientific Ameimcan supple- 
ment. No. 94 "7. Price 10 cents. 'I'o be had at this 
office and from all newsdealers. 
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^ ESTABM»«HEI> 1S45. 

The Most Popular Scientific Paper in the World 

Onir S:;{.00 n Yeni-. Incliiiliiic PoMiiiee* 
WeeUly — 5'i Niiiiibei'fi ii Yeiii-. 

Thifi wiili'ly ci i-cii liiieil and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a targe number of 
original engravings of new inventions and discoveries, 
representing Rngineering Works, Steam ^Machinery. 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry. Electricity Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Teriiis of SiibHciip (i on.— One copy of the Scten- 
i'lj-'ir A MEKicAN will be sent for one j,yai— 52 numbers— 
nostage prpn.iid, r,o iinjr snhsnrihpp in fiio United States, 
Canada, or Mexico, on receipt of i lii-ce ilollni's by the 
publishers; six months, $1.50: three months, $1.00. 

Clubs.— Special rates for several names, and to Post 
Mm. ~ Write for particulars. 

Tl test way to remit is oy Postal Order, Draft, or 
tJxp'Oss Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
inUNN & UO., 3f»l Hi-oiidwayt New York. 



THE 

^ixmxMk ^^mmtm ^upiJllemmt 

^'fiis is a separate and distinct publication from 'I'hb 
Scientific AMi(;iticAN,butis uniform therewith in size, 
every number containing sixteen large payes full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. Thk 
SCIENTIFIC American Supplement is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in ali 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology. Mineralogy, Natural 
History, Geography, ArchiPology. Astronoii^j Chemis- 
tiy. Electricity. Light, Heat, Aiechanical H^gineering. 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Rnefineerhifi, Photography, Technology. Manu- 
facturing Industries. Sanitary Engineering, Apcricuiture, 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Works^ Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Sttpplkment. 

Price for the Supplement for the United States, 
Canaua, and Mexico, $5.00 a year; or one copy of the 
SCIENTIFIC American and one copy oi the Supple- 
ment, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal order^ 
express money order, or check. 

iXIJNN & CO.. :iti^ Itroiulwar. New Vork» 



^itilrtitig gditmii:. 

The Scientific American Ahciiitects' and 
BuiLUERg' Edition is issued monthly. $2.50 a year. 
Single copies. 25 cents. Thirty-two large quarto pages, 
forming a large and splendid Magazine of Architecture, 
richly adorned with fieomii viares ui. coims, and with 
other fine engravings; illustrating the most interesting 
examples of modern architectural construction and 
allied subjects. 

jV special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Plana, 
Descriptions, Locations. Estimated Cost. etc. 

The elegance and cheapness of this magnificent work 
have won for it the lijiriresi Circiilailon of any 
Architectural publication in the world, Soldby all news- 
dealers. $2.50 a year. Remit to 

iTlUNN iSc CO.. Publishers. 

361 Broailway, New York. 



PRIIVrTIIVrG INKS. 

The Scientific American is printed with CHAS. 
ENEU JOHNSON .St CO.'S INK. Tenth and Lombard 
Sts., Philadelphia, and 47 Kose St,, opp, Duane.New k'ort 
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